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SUMMARY 
In accordance with the approval by UNDP of the work program f o r Project 
"Assistance f o r Trade Develcpnent and Trade Negotiaticais" (RIA/87/019), two 
reports, one f o r each metal, on the inpact of technological changes on supply 
and demand f o r t i n and aluminium were undertaken by the Secretariats of ECIAC 
and UNCTAD (hereafter these reports are c a l l e d the alimdnium and t i n study 
respectively). The general objective of these reports was t o i d e n t i f y options 
open t o the governments and industries of La t i n American and the Caribbean 
countries with regard t o the use of modem technology t o inprove the 
contribution of the t i n and bauxite/alumina/alvraiinium industries t o economic 
develcpment, through the r a i s i n g of export volumes, higher l o c a l processing, 
the generation of increased extra and intraregional trade and the 
strengthening of the technological and commercial c a p a b i l i t i e s of the 
industries concerned. 
The s e l e c t i o n of the two commodities was based f i r s t on a markedly 
contrasting consunption performance between them, suggesting f o r the need f o r 
examining the factors behind i t . I t was also based on the assunption that the 
main problems facing the L a t i n American t i n industry r e l a t e t o d i f f i c u l t i e s of 
r a i s i n g productivity and i n p a r t i c u l a r the high production costs, while the 
bauxite/aliMina/aluminium industry has t o contend with problems associated 
with the marketing and v a l o r i z a t i o n of output. Through the findings i n the two 
reports generally accord w e l l with t h i s o r i g i n a l assunption, there are other 
technical and trade related problems, v*iich are unique t o the product or 
country i n question or are common i n both products. This present report t r i e s 
t o simmarize and bring t o l i g h t major differences and s i m i l a r i t i e s between the 
two industries i n order to draw some recommendations. 
Chapter I surveys at the macro-economic l e v e l the past ( p r i n c i p a l l y 
1978-1987) demand and supply performance of alvmiinium and t i n and t o portray 
the l i k e l y market environment (up to the mid-1990s) i n which the two metals 
w i l l be operating. Enphasis w i l l be placed on the r e l a t i v e l y s a t i s f a c t o r y and 
disappointing demand record respectively of aluminium and t i n i n the l a s t 
decades, t e s t i f i e d by the analysis on the consunption growth rate against 
macro-economic fundamentals (e.g., i n d u s t r i a l production versus metal demand). 
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lhe ejceotiination on svpply and demand estimates v i n t i l the mid-1990s suggests, 
however, a demand/supply balance substantially better f o r both metals v«ien 
coirpared t o the s i t u a t i o n of the early 1980s. 
Reference w i l l be made on the i n t e n s i t y of use f o r both metals. Frtxn t h i s 
analysis i t should becoDne c l e a r that: (i) the i n t e n s i t y of use f o r the 
Developed Market Econany Countries (EMECs) w i l l probably continue i t s downward 
trend f o r both metals; and ( i i ) v * i i l e the consumption l e v e l of develcping 
countries including those i n La t i n America miight not reach the previous high 
l e v e l s achieved i n the DMECs, a huge gap evidenced between developed aund 
developing worlds i n per capita consumption suggests that there are s t i l l h i ^ 
p o t e n t i a l untapped markets f o r both metals i n the markets of the l a t t e r groip 
of countries. I t w i l l be argued that the declining o v e r a l l consumption growth 
f o r the EMECs could be compensated for , to some extent, by increasing 
coreumption i n develcping countries, i f correct measures are taken and 
opportunities f u l l y exploited. In t h i s view, sincere e f f o r t s are to be made to 
take advantage of South-South, intraregional market opportvaiities. 
Chapter I I begins by summarizing the changing production and trade 
patterns of both metals at the international and regional l e v e l s . Two features 
(geographical relocation of the industry and the increased d i v e r s i f i c a t i o n of 
trade) and t h e i r responsible factors w i l l be examiined. Here, the response of 
the alimdnium producers to the reduced economic growth rate i n the 1980s aixi 
that of the t i n producers t o the c r i s i s of 1985 w i l l be a f o c a l point. In the 
case of alimdnium, one of the highest capital-intensive metal industries, 
s t i l l domdnated by large and well-organized corporations, a major reacticn was 
to relocate t h e i r supply towards lower-cost countries, t o d i v e r s i f y into new 
or advanced materials related or not to alumdnium. In the case of t i n , a f t e r 
the c r i s i s , the producers found few cptions but sought the exclusive 
p o s s i b i l i t y of reducing costs through the closures of a numiber of high cost 
mdnes, and measures such as selective mdning, work force r a t i o n a l i z a t i o n and 
stock reduction. 
Ihe lesser control exercised by the major aluminium producers contrasted 
t o the seemingly increasing i n d u s t r i a l concentration i n t i n mdght point to 
some convergent areas of concern f o r both metals. I h ^ include the maturing 
process of the industry, threat of material substitution, higher price 
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v o l a t i l i t y and consequently d i f f e r e n t p r i c e discovery and formatiez prxx3esses 
at d i f f e r e n t stages of processing, the need f o r the producers t o increase 
value-added by l o c a l processing and through the introduction of new products 
and develcpment of advanced materials i n some cases. 
A c e r t a i n iirportance w i l l be given t o the process of materials 
s u b s t i t u t i o n , examining i t s degree and mechanism. In addition t o a summary on 
development i n major end-xjse sectors of each metal and an examination of some 
end-xases i n v*iich both metals compete, the paper suggests that not only 
r e l a t i v e p r i c e s but also other input (labour, maintenance, rec y c l i n g ) , costs 
and s p e c i f i c p r o p e r t i e s (weight, d u r a b i l i t y , a n t i - c o r r o s i v e n e s s , 
extendability, etc) play an important r o l e i n f a c i l i t a t i n g / i n h i b i t i n g 
s u b s t i t u t i o n . In t h i s context, concerted acticns t o estab l i s h p r i c e s t a b i l i t y 
as w e l l as t o xmdertake j o i n t R & D e f f o r t s are c a l l e d for. Only vinder a 
stable p r i c e regime, endeavors to discover and promote new uses can be 
sustained. 
In view of hiçíh. market potentials i n L a t i n America, i t m i ^ t be argued 
that a type of product d i f f e r e n t i a t i o n now ongoing between the developed and 
developing economies w i l l continue: vAiile develcping countries continue to 
ex p l o i t t h e i r comparative advantage s p e c i a l i z i n g more i n low-cost, low 
quality-end, bulk products i n these metals, developed countries int:ensify 
t h e i r e f f o r t s t o concent:rate more on products with h i ^ e r value-added with 
more i ^ j e c i a l q u a l i t i e s and specifications. Depending on the nature of product 
s p e c i a l i z a t i o n , not only the technology required but also marketing and 
d i s t r i b u t i o n c a p a b i l i t i e s needed should d i f f e r . I h i s casts i n turn a series of 
questions regarding the future strategy of the ccmpanies concerned. 
An examination i n Chapter I I I on the cost composition of the 
industry-chain makes i t clea r , on the one hand, that f o r t i n itdneral resource 
endowment and e f f i c i e n c y and productivity i n mining i s the fundamental cost 
va r i a b l e , and on the other, that f o r aluminium the cost of mining usually 
accounts f o r l e s s than one per cent of the t o t a l cost of metal production. In 
other worxis, the mining stage of t i n i s the most relevant one, i n contrast t o 
alvmiiniimi vAiich has i t s key phase i n the smelting end and further downstream 
a c t i v i t i e s . In t h i s sense, e f f o r t s t o improve competitiveness of Lat i n 
American producers (notably Bolivia) must be directed t o mining technologies. 
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Refining and smelting tedhnolcjgies i n aluminium have i n t h e i r p r i n c i p l e 
remained l a r g e l y unchanged since the beginning of the century. As a r e s u l t , 
the production costs tend t o converge across countries even t h o u ^ sane 
country-specific features (labour and energy costs e t c ) , play an important 
r o l e i n cost d i f f e r e n t i a t i o n . The aluminium study sipports the view that 
L a t i n American smelters are s t i l l f a r from the "best practice" regarding 
labour productivity, v*iereas a more than two-fold difference i n productivity 
f o r some cases i s o f f s e t by t h e i r substantially lower labour costs. The 
factors contributing t o the low productivity should be i d e n t i f i e d and t o be 
corrected. 
In contrast, the t i n study points out widely d i f f e r e n t i a t e d production 
costs among and with i n d i f f e r e n t mining methods (e.g., underground, dredge, 
gravel pumping). R e v i t a l i z a t i o n of high cost producing countries l i k e B o l i v i a 
and t h e i r a b i l i t y t o regain competitiveness against suoh an e f f i c i e n t producer 
as B r a z i l w i l l depend p r i n c i p a l l y on t h e i r a b i l i t y t o reduce miining costs. 
Furthermore, i n countries v*iere the concentrates are obtained from underground 
miines and v*iich are f o r t h i s reason chemically more complex, some technical 
improvements are needed before the stage of smelting. For these reasons, much 
greater cooperation throu(^ intergovernmental i n s t i t u t i o n s and with private 
e n t i t i e s worlcing i n t i n i n the EMECs and the Third World t o reduce technical 
bottlenecks i s e s s e n t i a l . 
Chapter IV deals with issues on marketing and product promotion. Ihe 
bauxite/alimiina/alumdnium industry, i n spi t e of recent changes, has been 
characterized by i t s t i g h t l y controlled marketing system. Most bauxite and 
alimnina continue t o be traded between a f f i l i a t e d firms of the same ccmpanies. 
These companies s t i l l control a h i ^ percentage of fa b r i c a t i n g capacities 
world-wide. In contrast, t i n (ore, metal, tinplate) gets t o f i n a l markets » 
through trading agents and semi-fabricators, v*io are many i n number, and whose 
i n t e r e s t s are not necessarily only i n t i n . The lack of market 
information-feedback i n t i n therefore prevents the producers from assessing 
r e a l and pot e n t i a l needs and requirements of f i n a l consumers. The change 
towards a lower degree of v e r t i c a l integration i n alumdnium and the emergence 
of new entrants t o the industry w i l l also c a l l f o r greater needs of these new 
participants f o r marketing and promotion. 
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I t i s ascertained that funds designated f o r R & D on basic researxdi and 
applications i n t i n i s t o t a l l y d e f i c i e n t v*ien compared t o the case of 
aluminium. The a b i l i t y t o remain competitive i n the miining and smelting stages 
of production and t o bring t o miarkets new/improved products i s correlated 
heavily with the scope and nature of R & D, v*iich i s i n large determiined by 
funds a v a i l a b i l i t y . In t h i s sense, i t i s c r u c i a l t o strengthen f i n a n c i a l bases 
of the due organizations through intergovemmiental actions at the 
international and regional l e v e l or by seeking some sipport from such 
in-coming e n t i t i e s as the Second Account of the Ocmmcai Fund. The Asian case of 
creating a regional organization (SEATRAD) could also be emulated i n Lat i n 
Amierica. 
For aluminium, i t could be maintained that intergovernmental support on 
R & D would have a miodest impact, taking into consideration the a c t i v i t i e s of 
the major producers, v4io undertalœ these e f f o r t s e f f i c i e n t l y with ample funds. 
Nonetheless, measures s p e c i f i c a l l y oriented towards solving the problems of 
the industries of the region could bring about s i g n i f i c a n t benefits. 
Both alumiinixmi and t i n studies coincide i n arguing that the promotion and 
marketing aspect i s one of the fundamental variables f o r further expansion. 
There are known t o e x i s t important s t a t i s t i c a l gaps regarding consumption and 
fabricated products. There i s also a recognized need f o r greater e f f o r t s to 
maintairv/prcmote the attractiveness of these metals, t h r o u ^ a better 
advertising campaign, and an increased awareness of ind i v i d u a l market needs 
and potentials. In t h i s regard, the development of marketing infrastructure, 
f o r example, through j o i n t ventures with foreign companies i n the region or 
elsevdiere, should help t o d i v e r s i f y not only market outlets but also 
transaction arrangements such as product sharing and bi:y-back deals. 
The ongoing improvements i n informatics have f a c i l i t a t e d the development 
and integration of f i n a n c i a l commiodities and primary commodities at commodity 
exchanges viiere i n s t i t u t i o n a l investors revolve funds from one asset to 
another, depending not only on future market prospects of the comimodity i n 
question but also on world macro-indicators (e.g., exchange rate, interest 
r a t e ) . This phenomenon has been at least p a r t i a l l y responsible f o r a wider 
p r i c e v o l a t i l i t y of ccmmodity prices i n recent years, and has made i t 
ess e n t i a l but more d i f f i c u l t r i s k management from the point of view of 
6 
producers. This, i n turn, c a l l s f o r the developnent of trading e n t i t i e s 
equipped with h i ^ y capable market i n t e l l i g e n c e u n i t s . In t h i s regard, 
international or regional action may be contemplated t o a s s i s t the countries 
i n the region e i t h e r to p a r t i c i p a t e more e f f i c i e n t l y i n these markets e x i s t i n g 
i n the EMECs or t o create t h e i r own. 
The c l o s i n g Chapter V w i l l argue that though near future market 
environment and global production structure condition the producers of the 
region t o be p r i n c i p a l l y export-oriented to extraregional markets, there are 
opportunities, at l e a s t i n theoretical terms, f o r increasing intraregional 
trade flows i n these two metals and expanding co-operation e f f o r t s . 
Undoubtedly, t o make a h i ^ e r l e v e l of regional trade possible, in-de>th 
economic and technical f e a s i b i l i t y studies are c a l l e d f o r . Furthermore, such 
constraints as t a r i f f and n o n - t a r i f f b a r r i e r s , transportation d i f f i c u l t i e s , 
i n s u f f i c i e n t financing, lack of marketing a b i l i t i e s should be reduced. 
The p o s s i b i l i t y f o r increasing intraregional trade seems t o be higher f o r 
downstream products. However, higher l e v e l of processing requires a concurrent 
development of cotrplementary i n d u s t r i a l sectors and t h i s i s p a r t i c u l a r l y true 
f o r the case i n t i n . A s i g n i f i c a n t factor determining the processing l e v e l i n 
t i n i s that t h i s metal i s an only material input i n many of i t s major 
i n d u s t r i a l applications. In the manufacture of t i i p l a t e and numerous t i n 
a l l o y s , v i i i c h account f o r the majority of t i n consumption, the larger 
proportion of the p r i n c i p a l inputs consists of metals other than t i n . This 
factor plays a major r o l e i n the location of processing industries. Therefore, 
greater progress towards the development of cotrplementary metal sectors w i l l 
have a p o s i t i v e e f f e c t on the consumption of t i n and on the establishment of 
more integrated metal industries i n L a t i n America. 
I. CCMPARISON IN THE BEHAVIOR OF EEMAND AND SUPPLY 
1. Past Demand/Supply trends 
Alimiinium's most important properties are i t s low s p e c i f i c density, strength, 
corrosion resistance, e l e c t r i c a l conductivity and r e l a t i v e l y low melting 
point. These properties permit a wide va r i e t y of applications —sonore so than 
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any other najor metal. In short, aluminium i s valued f o r i t s considerable 
conductive and s t r u c t u r a l properties r e l a t i v e t o i t s w e i ^ t . 
T i n i s one of the oldest concmnercially available materials, \i*iose use goes 
back as ea r l y as 3 500 B.C. t o harden ccpper. Several c h a r a c t e r i s t i c s have 
been responsible f o r t i n ' s early use: they include extraordinary m a l l e a b i l i t y 
and d u c t i b i l i t y at low tertperatures, softness, tightness, corrosion 
resistance, a n t i f r i c t i o n properties and easy conductivity and f u s i b i l i t y . 
Thanks t o these properties, t i n can be e a s i l y r o l l e d or beaten i n t o t h e i r 
sheets or e a s i l y alloyed with other metals to create desirable properties. 
These properties also give t i n a feature of "derived" demand since i t i s often 
used j o i n t l y with other metals or materials, xmlike the case of aluminiimi. 
A quick glance at annual growth rates of apparent consumption f o r 
non-ferrous metals over the l a s t two and h a l f decades (see Table 1) points out 
c l e a r l y a d i f f e r e n t i a t e d demand behavior between aluminium and t i n . Aluminivmi, 
f o r both periods (1961-1986, 1970-1986), demonstrated i n the EMECs and 
developing countries a growth rate substantially higher than any other 
metals, except f o r refined copper during 1970-1986 f o r the developing world. 
Tin, on the other hand, f o r both periods and f o r both developed and developing 
regions, has registered the lowest growth rate. I h i s severely depressed demand 
performance has been a major concern of the t i n industry. 
During most of the post-war period, aluminium consumpticm increased 
r a p i d l y , at a rate h i ^ e r than i n d u s t r i a l production. I t s world consumption 
increased by an annual average of 8.5% from 1960 t o 1970, followed by 4.5% 
from 1970 t o 1980. In the EMECs, the average annual increase from 1960 t o 1970 
was about 8% vAiereas f o r the period 1970-1980, 4.0%. The high rate of growth 
i n demand was due t o the rapid expansion of alumdniimn consumdng industry 
sectors, but also t o the success of t h i s mtetal i n replacing other materials, 
such as copper, s t e e l and t i n , i n d i f f e r e n t end-uses. 
In the 1970s and early 1980s, a numiber of events l e d t o a more reduced 
growth of demand f o r alumdnium. The reduced rate of economic growth, 
p a r t i c u l a r l y i n d u s t r i a l production and the slow-down of substitution process 
of alumdnium f o r other metals were major responsible factors. As a r e s u l t , 
while alumdniimn oonsunption i n the 1960s and 1970s increased at a rate about 
twice that of i n d u s t r i a l production, i n the 1980s so f a r the rate of increase 
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has been only s l i c ^ t l y h i ^ e r than the rate of increase i n i n d u s t r i a l 
production. Global world aluminium cansumption (including ccaisumption of 
secondary metal) increased at an average annual rate of only 2.5% from 1980 to 
1987. Consumption i n EMECs grew only by 1.9%, against t h e i r GDP annual growth 
of 2.4% and i n d u s t r i a l production of 1.7%. In 1988, global consunption i s 
estimated t o have increased by 3%. 
In developing countries, aluminium consunption has continued t o expand at 
a r e l a t i v e l y h i ^ rate: from 1978 t o 1987, t o t a l consunption increased at an 
average annual rate of 8.4% i n Asia, 5.8% i n A f r i c a and 6.1% i n L a t i n America 
and the Caril±)ean. In developing countries, the consunption growth was 9.2% 
per year from 1975 t o 1980 and 7.1% from 1980 t o 1987, i n both periods 
ejooeeding the rate of growth i n i n d u s t r i a l production. 
In contrast, due to i t s early introduction as an industriad metal, and 
thereby a r e l a t i v e l y mature industry, world consunption of primary t i n metal 
registered i n the 1960s an annual growth rate of 1.0%, against the world GDP 
or i n d u s t r i a l production growth rate of over 5%. Between 1975 and 1980, 
despite an average world GDP growth of 3.7%, global t i n consunption grew at a 
modest annual average rate of 0.4%. Ihe growth i n t i n metal consunption i n the 
EMECs during t h i s period was -0.2%. Ihe rate oorresponding t o the DMECs f o r 
the period 1980-1985 was also negative, -2.2%. Ihe EMECs* t i n consunption 
actuedly decreased i n 1986 as wel l and i t was only i n 1987 that i t recovered 
t o 126 200 tons, a l e v e l 14% lower than that of 1978. 
As i n the case of aluminium, developing countries have shown a much 
stronger demand f o r t i n throu<^cut. Between 1980 and 1985, f o r Instance, 
despite deceleration i n GDP growth of these countries, coipled by t h e i r 
mounting debt problems and the low prices f o r t h e i r commodity exports, t i n 
metal consunption continued t o grow at a rate of 3.4% (especially i n Asia 5.7% 
and L a t i n America 1.6% vaille A f r i c a had a negative growth rate of 1.3%). The 
period 1985 t o 1987 saw a remarkable increase of developing countries' t i n 
consunption, an average annxoal growth of almost 16%, against GDP growth 3.3% 
(1985-1986). Ihe demand f o r 1988 and 1989 so f a r has remained strong. In sum, 
the consunption pattern of these countries has behaved much more favorably 
than that of the EMECs. 
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Table 1 
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Source: World Bank, Price Prospects f o r Maior Primary Commodities. Report 
No. 814/88, Vol . I l l , November 1988. 
*/ Least squares trend. 
Table 2 
GEOGRAPHICAL DISTRIBUTION OF BAUXITE/ALIMINA/ALUMINIUM AND TIN CONCENTRATES/METAL/TINFLATE PRWUCTION 
(percentages) 
1978 1987 1978 1987 
bauxite a l u n i na alun. bauxite alumina alum. 
t i n - i n 
concen. 
t i n 
metal 
t i n 
D l a t e 
t i n - i n 
concen. 
t i n 
metal 
t i n 
plate 
DMECs 35.2 63.8 69.8 39.9 57.7 60.1 8.4 14.8 86.9 9.1 13.0 79.7 
North America 2.1 23.1 36.6 0.7 14.0 29.9 0.2 2.5 34.3 1.9 2.0 22.8 
Western Europe 5.3 13.4 22.7 4.0 14.0 21.2 1.8 9.0 34.4 2.3 9.0 36.4 
Japan - 5.7 7.2 - 1.9 0.2 0.3 0.5 13.8 0.05 0.5 14.9 
Oceania 27.7 21.8 2.8 35.2 27.7 7.8 5.0 2.2 2.5 4.2 0.3 3.0 
Developing Countries */ 51.5 18.7 8.8 48.6 22.3 19.0 75.4 69.0 11.0 64.8 63.5 18.3 
A f r i c a 15.7 2.0 1.7 18.4 1.5 2.5 4.3 1.9 0.2 2.4 0.8 0.3 
America 28.6 13.1 2.8 22.4 15.7 9.2 16.5 11.5 7.2 23.0 18.0 9.1 
A s i a 4.3 2.0 3.1 4.3 2.0 5.6 54.6 55.5 3.7 39.4 44.8 8.2 
SCEE 11.7 15.0 18.9 8.4 16.7 17.4 8.4 8.4 2.1 10.0 10.5 2.0 
SCA 1.6 2.3 2.5 2.8 3.3 3.4 7.8 7.8 2.1 16.1 13.0 2.1 
Total (%> 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
(1000 MT) 87 804.6 31 073.4 14 768.6 97 066.0 36 471.0 16 326.7 236.0 231.7 13 072.0 184.9 196.1 11 584.8 
*/ Includes Yugoslavia 
11 
Regarding world supply (see Table 2), the bauxite/alvmdna/aluminium 
incaustry remains b a s i c a l l y i n the hands of by the EMEC producers, v*io 
accounted i n 1987 f o r approximately 40% of bauxite, 58% of alumina and 60% of 
alximinium production worldwide. IXiring 1978-1987, developing countries 
increased t h e i r p a r t i c i p a t i o n i n alumina and aluminium, vAiile the share i n 
bauxite decreased. This observation stands v a l i d also f o r L a t i n America and 
the Caribbean. In contrast, i n tin-in-concentrates sis w e l l as i n t i n metal, a 
major share i s accounted f o r by the developing countries' producéis, 
e ^ j e c i a l l y of Southeast Asia, while t i n p l a t e production continues t o be a 
major domain f o r the EMEC producers. Both i n concentrates and metal, L a t i n 
America has increased s i g n i f i c a n t l y t h e i r share i n world production. For both 
alimdnium and t i n , s o c i a l i s t countries, thou(^ not dominant, occtqpy an 
appreciable share. 
World production of tin-in-concentrates has undergone a nunber of shocks 
during the past decade. Output reached r o u i ^ y 240 000 tons i n 1981 — a period 
of r a p i d l y declining consumption.ji/ Attempts by the International T i n Council 
(ITC) t o maintain prices t h r o u ^ the b u i l d - i p of stocks proved i n s u f f i c i e n t 
and export controls were introduced i n 1982. A l t h o u ^ all major producing 
miember countries of the Interr a t i o n a l Tin Agreement reduced output, purchases 
of t i n f o r the buffer stock had to continue u n t i l , eventually, the Agreement 
ran out of funds i n 1985.. 
Accordingly, world production of t i n metal exceeded world consumption 
each year from 1978 to 1983 (see Table 3a) as high prices, svpported by ITC 
intervention, l e d t o high production and induced the substitution of other 
materials f o r t i n , e specially i n the pacákaging industry. As a r e s u l t , reported 
stocks at end-1985 were about 87 000 tons, and i n addition, there were 
estimated t o be about 15 000 tons i n the hands of producers and oonsumiers, 
bringing t o t a l stocks of over 100 000 tons, or the equivalent of more than 
60% of annual consumption. 
*/ By 1940, world concentrates production was already w e l l above 233 000 
tons, simdlar t o the figures of the l a t e 1970s. 
Table 3a 
TIN METAL: WORLO COMMOOITY BALANCE, 1978-1987 
(1000 tons) 
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
Production 231.7 238.7 232.5 232.1 217.8 199.0 201.8 201.2 193.9 196.1] 
Consunption 222.7 223.7 212.2 201.6 195.0 196.1 207.5 208.0 215.4 220.1 
Closing world stock 
of inwrought tin */ 14 10 33 43 70 77 63 87 56 35 
of which: ITC 
buffer stock - - - 2 53 55 62 **/ -
*/ Includes stocks known to be in London Metal Exchange and other stocks with other consuners and producers, and 
excludes the United States strategic stockpile. 
^ / When intervention was suspended on October 24, 1985, the ITC buffer stock held 52 540 tons. 
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Table 3b 
AIUMINIUM: VORID OCMODITY BAIANŒ, 1978-1987 
(m i l l i o n tons) 
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 
Primary 
production 14.8 1.5.2 16.0 15.7 14.0 14.3 15.9 15.4 15.5 16.3 
Primary 




Altnninium */ 2.1 1.5 2.1 3.3 3.2 2.5 3.1 2.8 2.2 1.7 
*/ Includes stocks known to be i n London Metal Exchange and other stocks 
with other consumers and producers, and excludes Japan's s t r a t e g i c stockpile. 
The follcwing contrast between the aluminium and t i n industries brings t o 
l i ^ t the orderly development of production capacity of the former. Primary 
aluminium production continued t o grow up to 1980 with 16.0 m i l l i o n tons. 
I h o u ^ smelters were rather slow i n cutting production i n 1981, they faced the 
problem i n 1982 and brought production down to 14.0 m i l l i o n tons, a reduction 
of 13%. Consunption of primary aluminiimfi f e l l from 15.3 m i l l i o n tons i n 1980 
t o 14.2 m i l l i o n tons i n 1982 (see Table 3b), with the r e s u l t that by the end 
of the l a t t e r year, current consunption was running at a h i ^ e r rate than 
production, stocks were gradually depleted and the foundation was being l a i d 
f o r l a t e r recovery i n prices. 
Although the major part of the cutback i n production was accounted f o r by 
the forced closure of smelters that had became uneconomic, mainly becaiase of 
high e l e c t r i c i t y costs, a share of the reduction was the r e s u l t of production 
rate adjiostments by the major producers. These conpanies are integrated into 
the production of semi-manufacturers t o a much greater extent than the t i n 
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producers and are better placed t o observe and respond t o the state of f i n a l 
demand (these points are elaborated i n Qiapter IV). 
2. Ihe use-intensity hypothesis 
Intensity of use i s generally defined as consumption of a given input per uni t 
of econoniic a c t i v i t y i n constant prices. I t s purpose i s t o i s o l a t e the impact 
on i r p u t demand of factors other than the s i z e and growth of the national 
economy. I t i s t y p i c a l l y expressed i n tons (or k i l o s ) per mdllion of constant 
US d o l l a r s of GDP. 
Intensity of use i s strongly correlated with the l e v e l of econandc 
development, as measured f o r instance by GDP/capita. In fa c t , i n t e n s i t y r i s e s 
i p t o a c e r t a i n threshold and then s t a r t s t o f a l l as the economy matures.Ihe 
main reason f o r t h i s inverted U-shaped relationship i s that a f t e r the 
material-intensive stages of infrastructure b u i l d i n g and the developroent of 
manufacturing and metal working are largely completed, markets f o r t r a d i t i o n a l 
i n d u s t r i a l products reach a ce r t a i n degree of saturation. Thereafter, 
technologically sophisticated industries and services come t o r s p r e s s i t a more 
ra p i d l y growing share of GDP. In addition, secular technological progress over 
time makes i t possible t o produce a given good with ever-decreasing material 
inputs, and a simiultaneous r i s e i n the value of knowledge, as w e l l t e s t i f i e d 
by experience of t i n . 
An important implication of the above concept i s that even t h o u ^ many 
developing countries may continue to increase t h e i r Shares i n world output or 
trade of c a p i t a l and consumer durables, t h e i r future materials demand and the 
use i n t e n s i t y would not necessarily reach the l e v e l s achieved i n the past by 
the EMECs at comparable l e v e l s of income. But on the other hand, i t also » 
Implies that develcping regions, with a substantially lower l e v e l of int e n s i t y 
or consumption per capita, should present themselves as uneiploited markets 
f o r many raw materials and semi-processed products f o r some time t o ocrae, 
pointing i n turn t o the importance of domestic, i n t r a and interregional market 
expansion i n the Third World. 
An excamdnation of use-intensity i n the EMECs gives c e r t a i n substance to 
the often-raised preoccupation over lesser demand coming from the combined 
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Shifts i n the sectoral ccmposition of (SDP and i n the material ocmpoeition of 
output. In f a c t , the intensity-iose i n those countries f o r petroleum, s t e e l , 
copper, t i n and, t o a lesser degree, lead and zinc (the case of aluminim i s 
more ambiguous) has consistently declined during the l a s t f i f t e e n years. In 
developing countries, however, the in t e n s i t y of use f o r alumdnixmi has 
continued t o increase v * i i l e that of t i n Shows a s l i ( ^ t l y d e c l i n i n g trend.*/ 
I t i s most lücely that most developing countries f i n d themselves at a 
develcpment stage v*iere the u n i t input of materials needed t o prxxJuce an 
additional u n i t of GDP i s t o expand f o r some years t o come. Any reducticais i n 
requirements of materials per capita thanks t o mdniaturization, economization 
and sub s t i t u t i o n , v*iich are observed i n most the EMECs today, would be l i k e l y 
t o be o f f s e t by increasing requirements of materials, due to rapidly 
increasing populations, need f o r infrastructure b u i l d i n g , materiéilism and 
consumerism i n develcping cxuntries. 
A f a c t - f i n d i n g svpporting the above argument i s the large difference i n 
per capita consumption between the EMECs and developing countries. In 
alumdnium, both f o r primary aluminium and f o r semi-manufactured products, the 
difference i s enormous: the h i ^ e s t consumers such as the Uhited States and 
the FBG spend over 18 kg of primary alumdnium per person vftiereas the NICs are 
s t i l l i n the range of 3-8 kg (see Table 27 of the alimdnium stucty). In the 
case of t i n as w e l l , f o r primary t i n metal and t i r p l a t e , there e x i s t s a wide 
spread: f o r instance, the EMECs i n 1987 consumed 0.16 kg arid 9.91 kg per 
person of t i n metal and t i r p l a t e respectively, but the ccjrresponding figures 
f o r developing countries were 0.01 kg and 1.18 kg (Table 50 of the t i n 
study). 
I t s t i l l remains true that developed countries account f o r the major 
Share of world alumdnium and t i n consumption. However, i t i s also true that 
during the past cjuarter century, the developing countries (including China) 
increased t h e i r share of non-CCMEGON GDP from 19% to 24% i n 1988. I h i s mKxiest 
*/ Consult United States of America, Bureau of Mines, Department of the 
I n t e r i o r , Changes i n World Demand f o r Metals. 1986, Washington D.C, Murray, 
Stewart, "Base Metals Demand and the Developing Countries", CIPEC Quarterly 
Review. Octcáber-December 1988. For the case of l a t i n America, see BCtAC, 'Qm 
P o t e n t i a l i t i e s of Present lechnolooical C a t a b i l i t i e s i n the l a t i n American 
Commoditv Sector (LC/L. 505), Santiago, Chile, JUne 1989. 
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cíhange has b r o u ^ t with i t a notable increase i n the developing countries' 
share of world metals demand. As indicated i n Table 4a and l a b l e 4b, 
develcping countries taken as a vAiole have been increasingly occipying a 
larger share i n world consunption, both i n aluminium and t i n . I t i s noteworthy 
that i n these steady share increases, L a t i n America has played an inportant 
r o l e . Ihe above observations, vi i i c h are not even adjusted f o r the metals 
contained i n the net trade flow of semi-manufactures and manufactures, c l e a r l y 
suggest that develcping countries do play a substantive r o l e i n determining 
the l e v e l of world metals demand, including aluminium and t i n . And these 
percentages should have been h i ^ e r v*ien the f a l l i n investment as a 
proportion of GDP v i i i c h took place a f t e r 1982 i n the Third World had been 
taken i n t o account. Therefore, the combination of r i s i n g i n t e n s i t y of use and 
r i s i n g i n d u s t r i a l production could be a potential force i n sustaining world 
demand of these metals. 
3. Development of supply and demand u n t i l the roid-1990s 
The World Bank */ projects that world primary alimdnium consunption grows at 
an annual rate of 1.5% from 1987 t o 1995, and 1.4% v*ien s o c i a l i s t countries 
are excluded.**/ The eduminium study maintains that these estimates are on the 
conservative side, i n view of the assunptions made by the Bank and the most 
recent demand development — i n f a c t , a recent report by a private consulting 
f i r m forecasts an aluminium consunption growth of j u s t under 4% per year u n t i l 
the mid-1990s. The Bank sees that the r e l a t i v e strong growth from 1982 t o 1987 
as b a s i c a l l y a c y c l i c a l phencroenon and considers i t u i d l k e l y that the growth 
*/ See World Bank, 1988, Price Prospects f o r Maior Primary Oammodltles. 
Report No. 814/88, Washington, D.C. 
**/ The recently revised World Bank projection forecasts (see Half-Yearlv 
Revision of Commodity Price Forecasts of the Bank published i n J l d y 1989) 
world primary aluminium demand to a 1.7% p.a. growth rate during 1988-2000 
period. Consunption i n the i n d u s t r i a l countries i s expected t o increase by 
1.2% p.a., while develcping countries Should e x h i b i t a 3.0% p.a. increase. The 
Bank l i s t s f o r the slow consunption growth the follcwing factors: (1) 
sub s t i t u t i o n by p l a s t i c s and other compétitive materials; (11) generally 
mature markets; and ( i i i ) the absence of inportant new applications. 
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Table 4a 
GE30GRAEHICAL OCMEOSITION OF PRIMARY AIIMINIUM OONSUMPIION (%) 
1970 1975 1980 1983 1985 1987 
EMECS 73.0 66.4 68.3 66.7 66.0 65.2 
IDCs*/ 6.1 8.8 10.1 11.6 12.9 14.4 
A f r i c a 0.2 0.5 0.7 0.8 0.8 0.8 
America 2.0 3.6 4.0 3.6 4.4 4.9 
Asi a 2.9 3.5 4.3 6.1 6.2 7.5 
SCEE**/ 18.6 20.8 17.8 17.4 16.4 15.4 
SCA***/ 2.3 4.0 3.8 4.3 4.7 5.0 
Total 10027.6 11457.2 15304.5 15281.5 15917.2 17201.1 
(1000 MI) 
*/ Inclxjding Yugoslavia 
* * / SocÍ2Llist Countries of Eastern Europe 
***/ S o c i a l i s t Countries of Asia 
Table 4b 
GEOGRAPHICAL COMPOSITION OF PRIMARY TIN METAL OWSUMPIION (%) 
1970 1975 1980 1983 1985 1987 
EMECS 73.4 67.0 64.8 59.8 59.1 57.3 
IDCS*/ 8.5 9.9 11.0 12.8 13.4 17.0 
A f r i c a 0.6 0.8 0.8 0.7 0.7 0.7 
America 3.3 4.6 5.1 5.7 5.8 7.0 
Asi a 4.5 4.5 4.6 5.8 6.2 8.6 
SŒE**/ 14.6 18.8 19.4 21.8 21.7 19.5 
SCA***/ 3.4 4.3 4.7 5.6 5.8 6.1 
Total 209.3 207.1 212.2 196.1 208.0 220.1 
(1000 MT) 
*/ Including Yugoslavia 
**/ S o c i a l i s t Countries of Eastern Europe 
***/ S o c i a l i s t Countries of Asia 
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rate i n most end-use sectors w i l l remain at the same h i ^ l e v e l . Ihe Bank also 
assumes that recycling of aluminium w i l l increase as a prtjportion of 
consunption. I t i s noteworthy that the Bank projections are based on a 1987 
consunption estimate which i s about 100 000 tons lower than actual consumption 
of the same year and which neither takes into account the continued strong 
growth i n consunption i n 1988. Nonetheless, i t i s undeniable that the 
aluminium industry w i l l have to operate i n a market environment much less 
favorable than two decades ago. 
Ihe svpply/demand balance f o r primary aluminium made i n the alimdnixmi 
stuc^ suggests that the "probable" capacity increases envisaged f o r the period 
vp t o the mid-1990s would be s u f f i c i e n t to cover non-socialist demand. Given 
the r e l a t i v e l y h i ^ implied capacity u t i l i z a t i o n rates f o r primary aluminium 
and alumiina, i t would also appear that these on-stream projects would be 
assured of miarkets. I f a higher rate of consunption growth, f o r instance, 2% 
i n l i e u of 1.5%, i s attainable, i t would Imply a capacity u t i l i z a t i o n rate f o r 
smelters at 93.2%, a rate that would be d i f f i c u l t t o maintain over a long 
period of timie. Ihus, some of the projects included i n the "possible" category 
could be r e a l i z e d (for d e t a i l s , see Chapter I I I of the aluminium study). 
Based on these projections, the esportable surplus of the L a t i n American 
and Caribbean bauxite/alimiina/alvmiinium industry would be i n the order of 1.8 
mdllion tons per year (65% of production capacity) f o r aluminium, 3.5 m i l l i o n 
tons (just imder 40% of capacity) f o r alumiina, and 15 mdllion tons (about 40% 
of capacity) f o r bauxite. These figures suggest therefore that even with 
r a p i d l y g r w i n g regional consumption, the industry w i l l have to remain 
competitive at a l l stages of production to ensure miarkets outside the proper 
region. 
According t o the projections of the World Bank, global primary t i n 
consumption w i l l decline at an annual rate of 0.7% during the 1987-1995 
period, and t h i s rate w i l l worsen to 0.9% t o the year 2000. I t s oonsumption i n 
the EMECS i s projected t o decline by 1.7% p.a. during 1987 -1995 and 2.0% to 
the year 2000, while that f o r developing countries i s estimated t o increase at 
a rate of 1.4% and 1.2% f o r the respective periods. Ihese rates seem to 
r e f l e c t , on the one hand, the low long-term price e l a s t i c i t i e s of demand for 
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t i n , even a f t e r the projected low r e a l prices of t i n , and on the other, the 
continuing technological developments. 
I t should be stressed that the Bank's assessment i s based p r i n c i p a l l y on 
past performances and severe negative trends of world t i n oonsumption, 
p a r t i c u l a r l y of the LMECs. In addition, as i n alimdnium, t h e i r projections are 
based on an estimated 1987 world consumption v*iich i s much lower than actual 
reported consumption. Furthermore, they do not take i n t o consideration the 
s i g n i f i c a n t increase i n t i n demand i n 1988 and 1989 i n the EMECs. Ihe t i n 
stucfy, on the other hand, argues that with t i n prices remaining around the 
expected equilibrium l e v e l s and continued R & D on the uses of t h i s mietal, i t 
i s reasonable t o expect that over the m»edium-term consumption l e v e l w i l l be 
maintained a t the current l e v e l . On balance, the prospects f o r t i n should 
remain reasonably good, at lea s t i n the short-run, and current indicators 
point t o a miuch more encouraging outlook than several years ago. 
With respect t o future supply/demand balance, f o r both t i n metal and 
t i r p l a t e , there e x i s t s a high l e v e l of excess i d l e capacity around the world. 
For primary t i n metal, l e s s than 50% of world i n s t a l l e d smelting capacity i s 
ac t u a l l y i n operation (see Table 60 of the stud^^), one reason being the sharp 
decline i n world tin-in-concentrate output. As a response t o the 1985 c r i s i s , 
worldwide mujie output declined sharply u n t i l 1987 as many hicfh-cost producers 
stopped t h e i r mdning. With the s i t u a t i o n of excess capacity being greater i n 
developed rather than developing countries, coipled wish developing countries' 
e f f o r t s t o integrate forward, the present on-going s h i f t i n t i n smelting 
towards highly cost-effective smelters located i n developing countries should 
be speeded i p . However, owing to the actual and future production capacities 
and the projected growth of demand not only at the global l e v e l , but also fo r 
the region, i t seems cer t a i n that the L a t i n American t i n industry, l i k e the 
case of alumdnium, w i l l continue to be export-oriented and r e l y mainly on 
cïutside markets i n order to ensure i t s s u r v i v a l and develcponent. 
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I I . STRUCIURAL CHANGE AND RESTRUCIURING OF IHE INDUSTRY 
1. Restructiirincf i n aluminium 
I h i s incaustry i n the 1960s and 1970s was characterized by a h i ^ degree of 
v e r t i c a l integration from bauxite mining t o semi-fabricated aluminium 
production, the major actors being the s i x transnational corporations: Alean, 
Alcoa, Alusiusse, Kaiser, Pechiney and Reynolds. In 1970, they were 
responsible f o r 63% of bavixite, 66% f o r alumina and 54% f o r primary alxmdnivm 
production capacity i n non-socialist countries. As a consequence, the 
proportion of trade taking place between parties not a f f i l i a t e d with these 
conpanies was r e l a t i v e l y small and the "free market" represented only a modest 
éhare of t o t a l trade. Mainly due to the restructviring process, however, at the 
end of 1987, these r a t i o s were reduced t o 37% i n bauxite, 59% i n alumina and 
45% i n primary aluminiimi capacities, s t i l l a s t r o n ^ o l d being maintained i n 
altmdna. 
The present decade has evidenced the establishment of new non-integrated 
producers at the primary metal stage. This was accompanied by the major 
prxxJucers' change i n strategy, as a response to the decelerating demand, v*iich 
WEis e a r l i e r based on low p r o f i t margins and h i ^ rates of sales growth, t o the 
one based on higher value-added or d i v e r s i f i c a t i o n i n t o other metals, or t o a 
les s e r extent, h i ^ e r mark-ips. These changes therefore l e d t o the emergence 
of a two-tier structure v*iere the older conpanies u t i l i z e t h e i r cosnparative 
advantage i n the production of specialized products, v M l e leaving the 
r e l a t i v e l y l e s s sophisticated, standardized production t o the newcomers. 
Ncaietheless, the major companies, Alcoa and Pechiney i n p a r t i c u l a r , continue 
t o remain as main suppliers of technology t o new producers. 
As indicated, the change towards a lower degree of v e r t i c a l integration 
r e s u l t i n g from the decline of the majors i n the share of world production 
capacity had l e d t o an increase i n the s i z e of the free market. Several of the 
s i x companies have large amojnts of surplus alimnina capacity t o t h e i r own 
requirements. The excess alumina i s absorbed by the non-integrated aluminium 
companies, but a major portion i s also t o l l smelted on behalf of traders. I t 
has been estimated that about 1.3 mdllion tons of alumina were treated on a 
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t o l l i n g basis i n 1987 i n the United States alone. Ihe increase i n t o l l i n g 
operations seems t o be one of the most s i g n i f i c a n t develcpnent i n the l a s t few 
years.*/ 
P a r t i c u l a r l y at the bauxite and alumina stage, the concentration has been 
lessened by the establishment of consortia. In these, usually consisted of 
dozens of members, no single party can exercise complete co n t r o l , as opposed 
t o the e a r l i e r practice. As these consortia are \3su£LLly established on the 
basis of "take or pay" agreements, i n vhich participants are i n e f f e c t obliged 
t o accept t h e i r shares of production i n proportion to t h e i r ownership, and i f 
they do not take i n the products, s e l l them on the open market. 
Alumdnium prices were generally stable during the 1960s and 1970s, 
r e f l e c t i n g the marketing power of and the recognition by the majors that 
stable prices offered an advantage i n the competition with other materials. In 
the absence of any commodity exchange quotation f o r aluminium, and given the 
dominant p o s i t i o n held by the majors, the published producers' were clos e l y 
followed by other market participants. However, the introduction of aluminium 
trading at the London Metal Exchange (IME) i n 1978 and New York Commodity 
Exchange (CCMEX) i n 1983 brought into being a t t r a c t i v e bases f o r price 
quotations. I h i s l e d to greater uncertainty about future prices and 
contributed t o decreased p r i c e s t a b i l i t y . 
Since more than 75% of bauxite output i s traded between related parties 
and the greatest portion of that by the s i x majors, the p r i c i n g of bauxite 
involves some degree of "transfer p r i c i n g " . Alundna i s mostly traded between 
d i f f e r e n t parts of the same company ( r o u ( ^ y 70% of t o t a l consumption) 
although many firms adopt a "market" value f o r the alumina and the alumdra 
traded between unrelated parties are influenced by the p r i c e and markiït 
s i t u a t i o n of the primary metal. Given that bauxite and alimdra are usually 
traded under long-term contracts, an increasing trend t o l i n k prices i n 
long-term contracts f o r the supply of alumuja, and t o a smaller degree, of 
*/ Notwithstanding these developments, the industry i s s t i l l characterized 
by a predominance of long-term contracts. I h i s i s the case also f o r t o l l i n g 
operations, which are usually based on contracts covering several years. Ihe 
importance of counter-trade also appears to be increasing, i n the p a r t i c u l a r 
as regards trade among developing countries and trade involving s o c i a l i s t 
countries. 
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bauxite, t o the alunuMum p r i c e has transferred t o sane degree the v o l a t i l i t y 
of t h i s p r i c e t o alumina and bauxite. 
The events taking place during the 1970s and early 1980s brought with 
them a major geographical r e d i s t r i b u t i o n of production capacity (consult again 
Table 2). Developing countries' share i n bauxite production has decreased from 
51.5% i n 1978 t o 48.6% i n 1987. Ihe Caribbean has l o s t i t s predominance, 
p a r t l y f o r cost reasons and p a r t l y because of the governments' tax l e g i s l a t i o n 
and the introduction of export l e v i e s t o obtain a h i ^ e r share of t h e i r export 
income. Alumina production has tended t o move closer t o bauxite production 
s i t e s , i n order t o benefit from lower transport costs. As a r e s u l t , the share 
of the EMECs i n i t s production has decreased from 63.8% t o 57.7% during 
1978-1987, mainly through the refinery closures i n the Uhited States and 
Japan. S i m i l a r l y , the share of developing countries i n production of primary 
SLLvmiiniimi increased appreciably from 8.8% i n 1978 t o 19.0% i n 1987. New 
capacities were located i n countries with low energy costs, such as A u s t r a l i a , 
B r a z i l , Canada, Norway and Venezuela. Despite recent changes, however, the 
L a t i n American and Caribbean countries are generally involved i n only part of 
the production chain of alxminium. I h i s and the fact that the region i s a 
smellier consumer tend t o s t i l l characterize these countries as minor 
part i c i p a n t s i n the industry. 
Ihe geographical relocation, v*iich has taken place under the pressure of 
excess capacity and r i s i n g production costs, has resulted i n the elimination 
of the h i ^ e s t cost producers and has l e d t o a s i t u a t i o n v*iere the cost curve 
i s flatt:er than i t was i n the 1970s. Although excess capacity s t i l l e x i s t s at 
the bauxite stage, the surplus i s smaller, and the cost cut t i n g e f f o r t s by 
most producers have reduced "swing capacities". 
As accorpanying r e s u l t s of the on-going restructuring of the industry, 
L a t i n American and Caribbean exports of bauxite, alumina and alimdnium have 
undergone substantial changes. Their t r a d i t i o n a l dependence on the North 
American market have decreased somewhat at most stages, with Western Europe 
and Japan assuming greater importance as t h e i r export destinations. Bauxdte 
exports have been more d i v e r s i f i e d with s i g n i f i c a n t quantities now going to 
Western Europe and s o c i a l i s t countries. The export patterns and volumes of 
alumina have remained r e l a t i v e l y stable, vdiile f o r aluminium, t o t a l exports 
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have increased rapidly. The most strüdng increase has been i n exports txj 
Japan, v*iere l a t i n American countries have managed to capture an appreciable 
portion of the market created by the closures of a l l but one Japanese 
smelter. Ihe region's exports of semi-manufactures products, s t i l l small i n 
quantity, have also increased rapidly, with the Uhited States as the major 
market. In contrast, intraregional trade i n these products has remained of 
moderate proportions. 
In short the main developments i n recent years of the aluminim incaustry 
include a major geographical r e d i s t r i b u t i o n of production capacity, a decrease 
i n the degree of i n d u s t r i a l concentration, growth of the open market and 
increase i n p r i c e i n s t a b i l i t y , and a recîuced capacity of substitution f o r 
other materials. As recognized l a t e r , these new features of alimiinium have 
been and w i l l be shared by the t i n industry, of course i n a varying degree. 
2. Restructuring i n t i n 
A notable aspect of ownership i n t h i s industry, d i s t i n c t from that of 
bauxite/edumina/aluminium, i s that they are few "captive" sources of sipply. 
The transnatiOTial corporations involved i n t i n smelting do not usually own 
large-scale mining operations which are t i e d down to provide shipments of 
concentrates t o parent smelters. There are, however, some exceptions, notably 
i n B r a z i l and Thailand, vAiere some transnationals own inportant capacities i n 
both the mining and smelting sectors. Even i n these cases, the integrated 
operation has not hampered the expansion of independent smelting capacities. 
To reenphasize, the majority of production capacities of t i n concentrates and 
metal are located i n developing countries, being c l e a r l y d i s t i n c t from the 
case of alumdnium. 
The ownership structure i n the t i n industry has vindergone substantial 
changes over the past decades, with increasing assets i n the mining arid 
smelting sectors under the control of tin-producing develcping countriesj. 
Because of the d i f f e r e n t p o l i c i e s pursued by in d i v i d u a l countries, howeveir, 
the r e s u l t i n g ownership pattern has also shown wide s t r u c t u r a l variety: f o r 
instance, i n B o l i v i a , the industry i s largely owned by the State, while iin 
other countries, government intervention, although without nationalization, 
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has a l s o played a major r o l e i n increasing national p a r t i c i p a t i o n i n 
ownership. In B r a z i l , government intervention has been l a r g e l y avoided, 
leaving the industry i n the hands of private enterprises, national or 
transnational. 
International v e r t i c a l integration i s not conmon i n t i n . I h o u ^ the 
market economies' svpply of t i n i s dominated by large producers, ownership of 
r e f i n i n g and smelting f a c i l i t i e s i s more diffused than i n some other metals 
such as aluminiimi. Since mining and smelting cperations have mostly been 
independently owned, the marketing i s done on an arms' length basis. Ihe bulk 
of t i n concentrates traded i n t e r n a t i o n a l l y i s handled e i t h e r d i r e c t l y t y the 
producers or i n d i r e c t l y through trading ccmpanies. Ihe bulk of trade i n t i n 
metal has t r a d i t i o n a l l y been conducted by international traders, and t h e i r 
r o l e as intermediaries i s more important i n t i n metal than conoentrates, 
mainly due t o a d i v e r s i f i e d use of t i n at the consumer l e v e l . T i r p l a t e trade 
i s also mostly conducted on an arms' length basis since there i s r a r e l y either 
forward or backward integration between t i r p l a t e manufacturers and can-making 
ccmpanies, v*io are major users of t i r p l a t e . 
A l t h o u ^ the forces behind the restructuring of the world t i n industry 
were a t work since the 1970s, i t i s only i n recent years that i t s need became 
apparent and imperative. I t was triggered by the collapse of the I n t e m a t i o r a l 
Tin CSxincil and the suspension of t i n trading i n the IME. U h t i l 1980, the 
p r i c e of t i n , i n r e a l terms, had st e a d i l y irTcreased, a l t h o u ^ i t s demand 
declined. In the past, i t s p r i c e was determiined b a s i c a l l y by i n s t i t u t i o r a l 
factors than by the interplay of market forces. Uhder a long h i s t o r y of 
international commodity agreements, export quotas were used whenever a gap 
between demand and supply emerged. As a r e s u l t , t i n i s the only major metal 
f o r which the p r i c e had increased continuously i n r e a l terms f o r more than 
three decades. 
In contrast t o the t i n prices maintained a r t i f i c i a l l y h i ^ , the prioe of 
alimninium continued t o drop i n r e a l terms (see Table 5), prcpelled by improved 
technologies and greater economies of scale i n production. In part, the 
strategy of the major aluminium ccmpanies was to keep t h e i r prices low and 
stable but the main thrust of t h e i r p o l i c y was to es t a b l i s h price 
d i f f e r e n t i a l against the substituting competitors, such as t i n , based on the 
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h i ^ l e v e l of v e r t i c a l integration. As seen frcsm Table 5, over the years tlie 
p r i c e d i f f e r e n t i a l s between aluminium and t i n has widen markedly i n favor of 
the former. 
The maintenance of r e l a t i v e l y h i ^ prices i n the past d i d not stimulate 
the t i n producers t o reduce t h e i r coste of production i n l i n e with what wîis 
happening with other metal producers. The consequence of the market oollaps» 
was that most t r a d i t i o n a l producers started to operate at a l o s s . In fact:, 
production had already been cut by 30% between 1981 and 1985 by the Southeast 
Asian countries as a whole, showing that a s i g n i f i c a n t portion of t h e i r mine 
operations was already uncompetitive. Paradoxically, a f t e r the t i n collapse, a 
s i g n i f i c a n t number of producers increased t h e i r output. In part t h i s action 
was an attempt to compensate f o r the d r a s t i c reduction i n p r o f i t margins by 
increasing output. 
This was also the s i t u a t i o n of l a t i n Amierica. Ihe world's second largest 
t i n concentrate producer f o r many years, B o l i v i a ' s concentrate production had 
also been d r a s t i c a l l y reduced since 1981 owing to a mdxture of technical and 
admiinistrative factors. In contrast, B r a z i l i a n production, stimulated by 
favorable world t i n prices and the discovery of the P i t i n g a deposit, increastîd 
i t e production s i g n i f i c a n t l y , more than compensating f o r the reduced Boliviam 
output and thereby contributing to the increased t o t a l of the regional output. 
In f a c t , i n 1988, B r a z i l emerged as the world's largest t i n producer.*/ 
Another common reaction to the depressed prices of the post 1985 perioâ 
was the adoption of selective mdning, a practice v*iioh aimis a t cost reductions 
by concentrating extraction on the h i ^ e r grade zones of the deposit. In tlie 
short-run, t h i s practice may be j u s t i f i e d on the ground of the s u r v i v a l of tlie 
f i r m involved, but i n the longer perspective, i t shortens the mdne's l i f e and 
reduces the o v e r a l l quantity of mietal recoverable from a p a r t i c u l a r deposit. 
The s t r u c t u r a l changes i n t i n are therefore characterized p r i n c i p a l l y by 
the consolidation of i t e industry following the 1985 t i n crash, which l e d to 
closures of several h i i ^ cost t i n producers around the world, as w e l l as by 
*/ According t o the l a t e s t figures from the ATPC, B r a z i l produced 44 020 
tons of tin-in-concentrates i n 1988, followed by Indonesia with 29 590 tons 
and Malaysia with 28 866. Therefore, f o r the f i r s t time i n a century, Malaysia 
has been dethroned as the world's number one t i n producer. 
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the emergence of some new t i n producers such as B r a z i l and China. CJoipled with 
the marked increase i n smelting capacity i n developing t i n producing 
countries, these have resulted i n s i g n i f i c a n t changes i n the pattern of world 
supply and trade f o r both tin-in-concentrates and primary metal. 
Table 5 
REAL PRICES a/ OF ALUMINIUM AND TEN: IHEIR OCMPARISONS 
(1985 constant $) 
Alimdnium h/ Tin C/ Ratio 
$/Ton (*) $/Ton (**) (*)/(**) 
1960-1964 1529 8500 0.180 
1965-1979 1530 10660 0.144 
1970-1974 1326 10440 0.127 
1975-1979 1310 13650 0.096 
1980-1984 1366 13460 0.101 
1985-1987 1138 11950 d/ 0.095 
â/ Deflated by Manufacturing Unit Value (MUV) Irdex. 
b/ Ctertain other transaction. United States shipments t o Eurxape, Min. 99.5%, 
GIF Europe. 
o/ IME Settlement P r i c e , standard grade. 
A/ 1985 figure only. 
Ihe best-grade t i n concentrates are mostly produced i n the major 
tin-producing developing countries, an important exception being B o l i v i a whose 
t i n content i n concentrates i s substantially lower and chemically more complex 
t o process than that of other producing countries. In the 1970s B o l i v i a was 
s t i l l one of the major concentrate producers l e a s t v e r t i c a l l y integrated into 
smelting. T i n concentrates are today mostly smelted i n t o metal i n the 
countries of production (see Table 2), miuch more than the case of 
bauxite/alumina, with the r e s u l t that they export t h e i r t i n now mainly i n 
metal rather than i n concentrate form, a major exception being B o l i v i a , who at 
one time was able t o process in-house 80% of the domestic concentrate 
production but i n 1987 processed only 25%. In B r a z i l , due t o i t s accumulated 
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processiiig capacity t o meet i t s domestic metal cansimption and t o i t s ore 
r e l a t i v e l y free of impurities, i t s smelter/mine output r a t i o i s extremely 
h i ^ . Peru, the t h i r d tin-in-concentrate producer i n the region, does not have 
any smelting capacity so f a r , exporting a l l i t s concentrates mainly t o the 
Uhited States. 
Ti n metal i s a h i ^ y export-oriented product: i n 1987 more than 81% of 
world production was traded in t e r n a t i o n a l l y much so than i n aluminium, and 
exports from the developing regions s t i l l occupy (Table 6), a dominant t h o u ^ 
de c l i n i n g share (72%). In general, the deployment of smeltiiKf capacity has 
contributed t o strengthen the importance of producing developing countries as 
exporters of t i n metal, as i n the case of B r a z i l , while B o l i v i a ' s exports i n 
t h i s product declined from a peak of 17 100 tons i n 1982 t o 1 800 tons i n 
1987. A majority (81% i n 1987) of t i n metal exports from developing countries 
are absorbed by EMEC markets. Thou^ no s i g n i f i c a n t change i n t h i s trade 
pattern i s expected throuc^out the 1990s, the po s i t i o n of the t r a d i t i o n a l 
Southeast Asian producers should diminish as B r a z i l increases both t i n output 
and exports. Nonetheless, taking into consideration the f a s t growing t i n metal 
imports by develcping countries — i n 1987 accounting f o r 18% of world 
i n p o r t s — t h e i r markets could be a v i t a l sofurce of trade growth i n t h i s 
product, should the economic downturn i n the 1980s experienced in a majority 
of these countries be reverted. 
Most of the world production of t i n p l a t e , a major t i n application, i s 
consumed domestically, with international trade representing r o u ^ y 31% of 
world production (see again Table 6) i n 1987. Consunption i n the EMECs has 
reached a peak i n 1982 showing a cle a r declining trend since then. The EMECs 
are large t i r p l a t e exporters — s t i l l responsible f o r 90% of world trade, 
vfliereas developing countries as a whole are important ijrporters of t h i s 
product, absorbing close t o 35% of world trade i n 1987. Ihe decline i n 
developing countries' t i n p l a t e imports evidenced i n recent years r e f l e c t s en 
the one hand the increase i n t h e i r production capacity, and on the other, the 
inpact of the economic slowdown, acconpanied by severe cutbaciks i n t o t a l 
iitports. 
As f a r as the l a t i n American and Caribbean t i n producers are concerned, 
reliance on the North American market, especially the United States, f o r 
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exports of tin-in-concenteates and t i n metal has been reinforced i n recent 
years, unlike the case of alimdnium. But with respect t o Intraregional trade 
i n concentrates and metal, i t has f a i l e d t o expand, sharing the same fate as 
i n bauxite/alumina/aluminium. For t i n p l a t e , however, although the share of 
l a t i n American exports t o the region has declined from 83% i n 1978 t o 17% i n 
1987, actual tonnages exported increased markedly from 8 800 tons t o 21 700 
tons during the same period. Tinplate exports t o the United States, despite 
h i ^ e r volumes exported, have been contained due t o the country's iitport quota 
on t i n p l a t e , f orcing the countries of the region t o search f o r new markets, 
es p e c i a l l y i n other developing countries and s o c i a l i s t regions. 
In Summing i p , the problems facing the aluminium and t i n industries are 
of d i f f e r e n t nature and are rooted i n the factors s p e c i f i c t o each industry. 
However, they are somehow linked t o the worldwide economic slowdown and the 
severe drcp or break i n the rate of metal consunption. As seen e a r l i e r , the 
industry structure i s quite d i s t i n c t , i n terms of s i z e and nunber of major 
part i c i p a n t s , degree of v e r t i c a l integration, p r i c i n g mechanism, etc. In the 
case of aluminium, one of the highest capital-intensive metal industries, 
dominated by large and well-organized corporations, a main reaction t o the 
slowdown was a change i n strategy. I h i s involved relocations of svpply towards 
lower-cost countries, reduction, i n some cases, of bacikward integration, 
d i v e r s i f i c a t i o n i n t o new or advanced materials related or not t o eduminium, 
and, i n some cases, increasing the R & D spending. In the case of t i n v*iere, 
the key element i s the mineral resource endowment, producers found few options 
but sou(^t the exclusive p o s s i b i l i t y of reducing costs of production through 
the closures of a nunber of h i ^ cost t i n mines, and meeisures such as 
hi^ - g r a d e or sel e c t i v e mining, work force r a t i o n a l i z a t i o n and reduction of 
stock. 
Table 6 
GEOGRAPHICAL DISTRIBUTION OF BAUXITE/ALUMIMA/ALUMINIUH AND TIN/CONCENTRATES/METAL TINPUTE EXPORTS 
(Percentages) 
]97B 1^7 ]978 1%7 
Tin-inç/ Tin Tin Tin-inç/ Tin Tin 
Bauxiteb/ Alumina Alum. Bauxite Aliuiina Alun, concen. metal plate concen. metal plate 
DMECs 23.9 63.7 72.9 16.9 71.2 63.8 30.9 12.4 94.3 29.3 17.2 90.1 
North America 6.1 22.5 0.6 6.8 19.8 2.2 0.3 9.7 6.5 0.8 4.0 
Western Europe 5.2 10.2 47.3 4.4 15.5 34.2 6.1 10.8 56.8 6.2 16.2 60.0 
Japan 1.3 1.3 1.1 0.1 25.1 0.1 24.6 
Oceaiia 18.6 46.1 1.8 11.9 47.8 9.8 17.2 1.2 2.7 14.3 0.1 1.4 
Developing Countries a/ 74.1 31.2 11.4 80.0 25.2 23.6 69.1 84.4 1.3 57.7 71.7 6.8 
Africa 33.0 4.4 4.3 46.2 3.2 3.9 12.7 2.9 6.7 1.3 0.1 
America 34.9 25.8 1.8 29.0 19.0 11.1 36.8 10.0 0.3 29.3 14.4 3.3 
Asia 4.3 0.3 4.0 3.1 0.5 6.5 19.6 71.5 1.0 21.7 56.1 2.5 
SCEE 1.7 5.0 15.6 1.3 3.8 11.8 ... 3.1 0.1 3.2 
SCA 0.3 0.7 ... 1.7 0.6 8.2 ... ... 4.5 12.9 11,1 ... 
Total (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Total exports (a) (1000 MT) 34 495 13 832 4 337 32 857 17 385 7 336 41 172 3 252 43 159 3 648 
Total production (b) (1000 MT) 87 804 31 074 14 769 96 742 36 471 16 327 236 232 13 072 185 196 11 5K 
(a)/(b) X 100 39.3 44.5 29.4 34.0 47.7 44.9 17.4 74.1 24.9 23.2 81.1 31.5 
a/ Includes Yugoslavia 
b/ Gross weight 
Ç/ Estimated SN content 
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Given the s i t u a t i o n that the t i n producing countries are usually 
integrated i n t o metalliorgy, they could be considered, t o a c e r t a i n extent, to 
be able t o exercise a more active r o l e , i n ooirparison with aluminium producing 
countries, i n determining the destiny of the industry. Since the mineral 
resource endowment i s the fundamental variable, the producing countries and 
t h e i r respective producers can play a s i g n i f i c a n t r o l e , as t e s t i f i e d recently, 
f o r instance, through producers' cooperation i n the Association of Tin 
Producing Countries (ATPC) forum i n reducing output.*/ However, as i n 
aluminiimi, t i n consumption i s concentrated outside the developing regions. 
Furthermore i t i s heavily influenced by concurrent developments i n other 
complementary metal sectors. 
3. Comparative advantages and the intematicmal d i v i s i o n 
of labor 
The nature and scope of R & D a c t i v i t i e s of major alumdnium producers has 
increasingly became concentrated on development of new a l l a y s and production 
processes f o r s p e c i f i c end-uses, and general material research. These types of 
R & D are geared t o more stringent user speci f i c a t i o n s and q u a l i t i e s , 
necessitating the " t a i l o r i n g " of materials to s p e c i f i c end-oises. Given the 
lack of developing countries' commercial contacts with f i n a l consumers as well 
as the technological know-how t o be compétitive i n these h i ^ t i l y specialized 
markets, a c e r t a i n type of international d i v i s i o n of labor rcás^t develop, witdi 
developing country producers supplying bulk products, while the more 
p r o f i t a b l e specialty products being produced exclusively by the CMECs 
producers. 
Tin has three major end-uses vdiich together account f o r most of the 
consumption of t i n metal i n the world. They are t i r p l a t e , t i n a l l o y s and 
chemical compoimds. The remaining end-uses consist mainly of wire t i n n i n g and 
*/ The ATPC's supply r a t i o n a l i z a t i o n scheme under export quotas aimed at 
reducing the overhang of stocks has been i n f l u e n t i a l on the recuperation of, 
but not high i n r e a l terms, t i n prices. This association groips Indonesia, 
Malaysia, Thailand, B o l i v i a , Zaire, Nigeria and A u s t r a l i a , which together 
account f o r 60% of non-ccmmunist t i n supply. B r a z i l , now the world's largest 
producer, and China, both non-ATPC members, have also participated i n l i m i t i n g 
output i n support of the scheme. 
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wrou<^t t i n i n the form of f o i l s , sheets, c o l l a p s i b l e tijbes, pipes, capsules, 
etc. 
As was seen e a r l i e r , scane progress has been made i n ejpanding t i i p l a h e 
production and i t s trade i n developing countries but the market f o r t i r p l a t e 
continues t o be dominated by the EMECs. Solders, the second largest use of 
t i n , are used f o r j o i n i n g together metals i n a number of appliaix»s such as 
radios, t e l e v i s i o n s , computors, heat exchangers,food cans and plumbing. T;in 
a l l o y s consists mainly of v*iite metals (babbitt), aluminivmi t i n a l l o y s arid t;ln 
bronzes (see Table 6 and 51 of the t i n study). The largest part of t i n a l l a y s 
i s consumed t o make wrought products or components vAiich go in t o machine 
t o o l s , electronics and other engineering products. Tin a l l o y s often enter tlie 
world trade i n d i r e c t l y as part of these products v*iich constitute an important 
export item f o r the EMECs and same newly i n d u s t r i a l i z i n g economies. Where t;Ln 
a l l o y s are traded, such trade i s confined mainly t o the EMECs trading among 
themselves. Also, the larger proportion of production and trade i n other end-
uses (e.g. chemiical compounds, wrought t i n and tinning) i s attributed t o tlie 
EMECs. The production of developing countries i s concentrated i n the form of 
f o i l , plates, sheets, t i n s t r i p s and a r t i c l e s of personal adornment, vhich are 
generally of low value-added. In view of these observations and given the more 
recent product development e f f o r t s mainly taking place i n the EMECs*/ 
(consult Chapter I I I of the t i n study), i n t i n as w e l l , there w i l l be a 
continuing trend f o r developing countries t o s p e c i a l i z e i n the production of 
c e r t a i n groups or components which are at the lower end of the qu a l i t y or 
value-added scale. 
4. Suljstitution 
Alumdnium i s used i n a miultitude of applications. As opposed to other mtetals 
( l i k e t i n ) , demand f o r alumdnium does not depend on events within one or two 
narrow end-\;ises, and i s more resi s t a n t t o substitution. On the other hand. 
*/ New uses of t i n , as i n cast i r o n and i n powder metallxorgy have shown a 
s i g n i f i c a n t increase i n recent years, as the cost effectiveness of t i n i s 
often greater, because r e l a t i v e l y small quantities have an important benefit 
i n high cost applications. 
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only i n some small sectors i s aluminium protected from substitution, i n the 
sense that i t s technical s u p e r i o r i t i e s are not so marked that r e l a t i v e prices 
would play only a subordinate r o l e . Indeed, aluminium i s increasingly subject 
t o strong compétition from potential substitutes i n almost a l l market 
segments. 
Also noticeable i n aluminium i n recent years i s the slacking i n pace of 
subs t i t u t i o n of t h i s metal f o r other materials. Ihe major new market t o appear 
i n the l a s t decade i s the beverage-can sector,*/ vAiere alumdnium hsis replaced 
t i r p l a t e i n several countries and v*iere i t s market share i s l i k e l y t o eopand 
further. In most other end-uses, aluminium has only been able t o k e ^ i t s 
market share or, i n some cases, t o increase i t marginally. Technical advance, 
including the development of better a l l o y s and design changes t o use less 
alumdnium i n a given product, has also had a demand damping e f f e c t . In short, 
both alumdnium and t i n industries are now subject t o s t i f f i n t e r - and 
intra-industry competition. 
The substitution of t i n by other competing materials including alimrdnium 
and s t e e l has been one of the major factors behind the decrease i n world t i n 
consumption. For the major EMECs (see Table 7 of the t i n stucfy), i t appears 
that t i n consumption has decreased i n almost a l l end-uses, with an -2.2% 
annual average growth rate between 1978 and 1986, with the excqption of solder 
and other uises. 
T i r p l a t e , t r a d i t i o n a l l y the t i n ' s largest erxi-use sector with a share of 
38% of the major EMECs' consumption i n 1978, decreeised by an annual average 
rate of -5.8% and i n 1986 represented ordy 28%.*V This was p a r t l y due to the 
subs t i t u t i o n by s t e e l and aluminium i n the packaging sector and i n beverage 
cans. Solder has become the largest end-user, thanks p r i n c i p a l l y t o the r i s e 
i n the use of the electronics industry and increasing envirormnental concerns 
on the use of lead i n canned foods and plumbing industry. Other uses of t i n 
*/ An examination on aluminium oonsumption i n d i f f e r e n t end-uses among 
EMECs shows that although the packaging sector has been the most dyiamdc 
sector, there are wide variations among the countries with respect t o the 
importance of each end-use. 
**/ I t should be also noted that technological advances i n e l e c t r o l y t i c 
processes have reduced the quantity of t i n required per square meter of t i n p l a t e . 
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also increased during 1978-1987, especially the chemical sector f o r the 
production of P7C s t a b i l i z e r s . 
The p r i c e of t;Ln has been one of the key factors vjhich brought the t i n 
consuming industries t o search f o r cheaper altern a t i v e materials. The 
s i g n i f i c a n t l y elevated r e a l p r i c e of t i n , compared t o that of aluminium or 
copper, has had a traimatic e f f e c t on i t s consumption. Recently adjusted price 
l e v e l s have stimulated demand i n 1987 and 1988, together with h i ^ i e r 
i n d u s t r i a l production i n the EMECs. 
A demand/supply factor v*iich has assumed increased importance i n the l a s t 
decade i s re c y c l i n g of aluminium. On the global scale, the use of secondacy 
aluminim increased from 21.5% of t o t a l oonsumption i n 1978 t o over 26% i n 
1987. The increase :Ln scrap use i s p a r t l y accounted f o r by the tall i n the 
rate of increase of aluminium consunption since the supply of scrap i s a 
function of e a r l i e r metal consunption. Ihe growth of aluminium use i n beverage 
cans, vMch are t y p i c a l l y recycled at a rate of between 50 and 80%, has 
contributed t o the ;increase i n scrap use, i n p a r t i c u l a r since the l i f e of a 
beverage can i s much shorter conpared to other aluminiimi containing products. 
Etespite varying degrees of scrap use among regions, i t i s generally lower i n 
the developing world, the reasons being the fa s t e r growth of o v e r a l l 
consunption i n these, countries with a proportionally higher consunption share 
being accounted by products of a longer l i f e . Recycling of t i n i s also 
undertaken mostly i n developed countries especially i n the United States airxJ 
EEC. However, the share of secondary t i n metal i n t o t a l demand i s quite small, 
conpared t o other materials l i k e aluminium, accounting only f o r 3.2% i n 
1987.*/ 
Even thou<^ relative prices of conqpeting materials constitute an 
important element f o r the f i n a l selection as an input, also extremely 
s i g n i f i c a n t are the considerations given to other factor i r p u t s , i n s t a l l a t i o n 
and maintenance costs, s p e c i f i c properties of materials (weight, corrosion 
r e s i s t a n c e , d u r a b i l i t y , conductivity, v i s u a l appearance, manipulative 
easiness), and performance and quality. In other words, the most relevant cost 
*/ In recent years, s t e e l conpanies have re a l i z e d , a l t h o u ^ belatedly, 
the inportance of recycling and have started recycling a c t i v i t i e s of the 
t i n p l a t e can. However, there i s s t i l l great need to increase public awarenesis. 
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i n material s u bstitution today i s the so-called " t o t a l package oost". Many new 
materials are priced h i ^ i e r than the conventional materials they replace. 
However, these new materials may be preferred becavise they o f f e r the 
opportunily t o reduce maniofacturing costs s u f f i c i e n t l y t o o f f s e t t h e i r hi^tier 
p r ices. For instance, the conpetitiveness of the aluminim can, despite the 
h i ^ e r p r i c e of aluminim, versus the t i r p l a t e can rests on low manufacturing 
costs and r e c y c l a b i l i t y . 
In some segments of automobile manufacture, while aluminim i s more 
expensive than s t e e l , savings could be made i n the production process, either 
by vising aluminim f o r the space frame, rather than stamped sheet or by using 
adhesive bonding techniques, thus reducing the number of welding spots. The 
hand soldering of household electronic products v*iich requires l e s s solder 
than more automated production using printed c i r c u i t boards. Producers of 
these products, however, have favored the l a t t e r despite hither material 
i n t e n s i t y because they lower labor costs and insure q u a l i t y . 
Ihe nature of material substitution raises doubts over the t r a d i t i o n a l 
thinking that the functional relationship between p r i c e and demand i s 
automatically reversible. Rather, i f a material loses a p a r t i c u l a r market, 
even temporarily, that market m i i ^ t be l o s t forever and i t may be plausible 
that an industry may not recapture a market l o s t during a p r i c e r i s e even i f 
it:s p r i c e subsequently returns t o a previously low l e v e l . Also, f o r those 
materials v*iich do not have d i v e r s i f i e d uses i n t h e i r applications, prices may 
r i s e w i t h i n c e r t a i n lim i i t s , with l i t t l e e f f e c t on demand, but once a 
p a r t i c u l a r threshold i s passed, demand may f a l l dramatically making the use of 
a competing substitute more a t t r a c t i v e . 
I I I . PROCESSING TECHNOLOGIES AND PRODUCTION OOSTS 
1. Bauxite/alumiina/alvmmiim 
Alumiinim i s the most abundant mietal i n the earth crust comprising more than 
8% of i t s outer layers. I t was discovered i n 1825/1827 and the production 
processes were developed only towards the end of the 19th century. One of the 
reasons f o r t h i s belated development i s that aluminim does not occur i n the 
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natural environment i n m e t a l l i c form, making i t r e l a t i v e l y more d i f f i c u l t t o 
recognize. On the other hand, t h o u ^ i t i s a r e l a t i v e l y scarce metal, t i n vfas 
one of the f i r s t metals t o be used by man, thanks to i t s properties. 
Bauxite, a rock; composed mainly of aluminium hydroxide and irtan oxide and 
hydroxides, i s the :main source of alimdnim.*/ Given the genesis of bauxite 
deposits (weathering of a parent rock), they usually l i e at or close t o the 
surface and as a consequence most bauxite mining i s open p i t . For t h i s reason, 
the mining i s a r e l a t i v e l y easy and low cost operation, and the oost of mining 
i n many cases accounts f o r l e s s than 1% of the t o t a l alimdnium production 
costs. As shown l a t e r , t h i s i s not the case f o r t i n . But i t should be noted 
that d i f f e r e n t c h a r a c t e r i s t i c s of the deposit (e.g. k a r s t i c versus l a t e r i t i c , 
t r i h y d rate versus monohydrate type, the degree of overburden, nature of 
by-products and impurities) determdne the features of the mdne operation and 
ore treatment (consult Table 19 of the alumdnium study f o r bauxite resources 
and t h e i r c h a r a c t e r i s t i c s , by producing country). 
Bauxite i s processed into alundna (aluminium oxide) at r e f i n e r i e s 
e s p e c i a l l y suited f o r s p e c i f i c types of bauxite. The trihydrate type requires 
Icwer temperature and pressure f o r r e f i n i n g and i s therefore cheaper to 
process than the monohydrate type. Alundna i s then converted i n t o alumdnium at 
e l e c t r o l y t i c smelters viiich operate on e l e c t r i c power, the a v a i l a b i l i t y and 
cost of v*iich represents a key element i n determdning the location of new 
plants and cost-effectiveness of such operations. Energy costs are known to 
account f o r 15-25% of t o t a l operating costs. 
In t h i s industry, the two major processing steps, the production of 
alumdna and i t s smelting t o obtain aluminium metal, have been governed by two 
basic processes developed at the end of the previous century: the Bayer 
process f o r the conversion of bauxite into alumdna and the Hail-Héroult 
process f o r smelting alundna into alumdnium. Ihese have remained unchanged i n 
t h e i r basic chemistry, except f o r proprietary modifications made by 
i n d i v i d u a l producers: they include refinements i n teme of economizing energy 
*/ Both bauxite and alumina have uses outside the aluminium sector. l£!ss 
than 10% of bauxite production i s reportedly consumed by the abrasive and 
refractory industries, while nearly 8% of alumina production i s employed tor 
non-metal uses. 
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use, adding environmental œntrols and s p e c i f i c tecdmologies associated with 
bauxite q u a l i t i e s and altmdna ^ j e c i f i c a t i o n s . As a r e s u l t , there i s a great 
deal of s i m i l a r i t y i n the production process worldwide and there i s a 
tendency f o r the production costs t o converge across countries, t h o u ^ the 
l e v e l of develcpnent of a p a r t i c u l a r producing country (labor costs, l e v e l of 
i n d u s t r i a l i z a t i o n ) , energy a v a i l a b i l i t y and economic p o l i c i e s figure as 
inportant elements of production costs. 
Due t o the f a c t that the n a j o r i t y of technologies \ised i n develcping 
countries are developed by leading transnational conpanies, t h e i r subsidiaries 
tend t o adopt new technologies r e l a t i v e l y quickly. This r e l a t i v e ease of 
technology "transfer" t o the foreign subsidiaries, on the other hand, could 
work as a b a r r i e r f o r the " s e l f - r e l i a n t " technology development p o l i c y 
pursued by such national companies as Companhia B r a s i l e i r a de Aluminio (CBA) 
t o enter and conpete i n the markets of n*ore sophisticated products.*/ 
Thanks t o i t s diffused nature, when transferred between independent 
e n t i t i e s , the technology f o r any stage of processing i s available, a l b e i t at a 
p r i c e , from several s i p p l i e r s , including the major producers but also 
second-tier producers. Thus the main focus i n technology matters i s that 
developing countries receive the most secure and competitive terms available 
t o them during the process of contractual negotiations by having an adequate 
svpply of information on alter n a t i v e svppliers, cost components and transfer 
conditions. This would concern negotiations r e l a t i n g not only t o technology 
agreements per se but also t o investment agreements negotiated p r i o r t o the 
development of production f a c i l i t i e s at any stage between developing country 
governments and foreign developers, including such areas as fvirther 
development of processing f a c i l i t i e s , host government p a r t i c i p a t i o n and 
periodic reviews of negotiated agreements. 
*/ In B r a z i l , f o r example, owing t o t h e i r linkages and international 
leadership, both Alean and Alcoa are able t o produce more sophisticated 
products i n terms of shapes, q u a l i t y control, etc. In t h e i r case, t h i s i s a 
matter of i n t e r n a l decision making, involving b a s i c a l l y a process of 
adaptation of new technology. CBA, on the contrary, whose p o l i c y cannot 
involve paymient of r o y a l t i e s or partnerships, has t o go t h r o u ^ a process of 
selec t i o n , a c q u i s i t i o n , adaptation, absorption and eventually develcpnent of 
technology. 
37 
As indicated, the reduction of alumina by e l e c t r o s i s i s highly 
energy-intensive, and therefore reducing energy consunption has been one of 
the major targets f o r R & D i n the industry. Due to improved power e f f i c i e n c y , 
during the past two decades e l e c t r i c a l consunption has been reduced by an 
average of 20%. As an i l l u s t r a t i o n , the energy consunption has been reduced 
from alnost 20 000 tadyton i n the 1970s t o 12 900 Jcwh/ton i n the most modem 
280 KA Pechiney technology. Even t h o u ^ the average energy oonsumption i s 
s t i l l miuch h i ^ e r , as the numiber of new smelters i s not large and among those 
mxany s t i l l use an older vintage of technology, i t has been possible t o 
r e t r o f i t o l d plants and consequently lower t h e i r energy requirements. As can 
be e a s i l y seen from Table 7, new aluminium capacity due onstream i n 1988 i s 
la r g e l y concentrated i n those countries with low e l e c t r i c i t y rates, while hi^ 
power rates have contributed to a numiber of capacity closures i n 1987. 
Other key cost variables f o r the production of primary alumdnium are tJie 
p r i c e of alimona and labor costs (see Table 8). Ihe p r i c e of etLumiina, ranging 
from US$ 250 t o US$ 350 per ton of eü.umdnium accounts f o r a significéint 
portion of t o t a l operating costs (excluding depreciation and other c a p i t a l 
charges), v*iich vary from a below US$ 900 range f o r the most competitive 
smelters t o the above —l!S$ 1 000 l e v e l f o r high cost producers. 
An examination on technology and production c o s t s of tiie 
bauxite/alumdna/aluminium industry worldwide points t o a r e l a t i v e l y favoralîle 
po s i t i o n of L a t i n American and Caribbean producers. In bauxite, though i t dcses 
not loom s i g n i f i c a n t i n t o t a l aluminium production costs, the producers of the 
region are found competitive, with Jamaica having the h i ^ e s t coste. 
A u s t r a l i a i s the lowest cost producer, vdiile i t e competitive edge i s p a r t l y 
o f f s e t by hi<^ transport coste to overseas r e f i n e r i e s . In alinnina, L a t i n 
American and Caribbean producers appear to have markedly lower coste than the 
counterparte i n North America or Europe. The s i t u a t i o n i s more heterogeneous 
f o r primary alumdnium, where production coste of B r a z i l , mainly due to h : L ^ 
energy coste, are at the s i m i l a r l e v e l of the producers i n the EMECs, and 
Argentina and Venezuela figure as very low-cost producers. I t was discovered 
i n the alinninium study, however, that f o r the reasons yet to be c l e a r l y 
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cSetermined, labor procJuctivity, both i n alumina refining and aluminium 
smelting, i s a s u b s t a n t i a l l y lower i n the region than i n the DMECs.*/ 
2. Tin 
T i n i s obtained from tin-bearing minerals of which these are 17 kinds but only 
c a s s i t e r i t e (Sn02) v*iich occurs i n both lode and a l l u v i a l deposits i s of 
commercial importance.**/ In the placer deposits, the c a s s i t e r i t e i s 
r e l a t i v e l y free of imparities because i t has greater resistance t o weathering 
than the miinerals o r i g i n a l l y associated with i t . Primvary (or lode) deposits 
occur generally bonded with igneous rocks, mvainly graphite. However, about 80% 
of a l l t i n mdned i s reportedly of a l l u v i a l o r i g i n . In t h i s manner, costs of 
production i n t h i s industry vary not only with the o o u n t r y - ^ j e c i f i c factors 
such as a v a i l a b i l i t y of infrastructure, tax systemis and labor costs but also 
with the geological c h a r a c t e r i s t i c s of the deposit vAiich determine the scale 
*/ Since the technology and the operating companies are t o a great extent 
the samie worldwide, one would have t o seek the factore behind t h i s poor 
perforxance i n the l o c a l countries of operation. Possible reeisons could be, 
among others: (i) comparative over-employmtent due t o lower labor costs and, i n 
the case of state companies, p o l i t i c a l reasons; ( i i ) s p e c i f i c d i f f i c u l t i e s i n 
the technology adaptation process; and ( i i i ) lower l e v e l of t r a i n i n g . 
**/ Ihe d e f i n i t i o n s of the various types of deposits are as follows: 
Primary t i n deposits are those v*iich occur i n association with the parent (or 
primary) rock. This rock i s usually of g r a n i t i c nature. To be economic these 
t i n bearing rocks must present relatively hi<^ grades of t i n i n l o c a l i z e d 
zones which are c a l l e d lodes. Ihese priitary or lode dqposits are usually 
c o s t l y t o mdne owing t o one or more of the following: (a) underground 
l o c a l i z a t i o n ; (b) hardness owing t o the "freshness" of the priinary rock; (c) 
v a r i a b i l i t y of grade ranging from very r i c h lodes t o disseminated 
concentrations of c a s s i t e r i t e . 
Secondary t i n deposits are those formed as a r e s u l t of erosion or 
weathering of a parent t i n bearing rock. These secondary (also c a l l e d placer) 
deposits are c l a s s i f i e d according t o the mode of occurrence and process of 
formation i n t o : (a) residual deposits when they are formed i n s i t u , that i s , 
d i r e c t l y over the parent rock v*iich may even be found downward; (b) a l l u v i a l 
deposits (xisually the r i c h e s t t i n deposits) are formed by water streamis and 
f o r t h i s reason are usually free of ûrpurities; (c) a residual deposit may be 
further concentrated by gravity given r i s e t o the e l u v i a l deposit. This may by 
further concentrated by streams giving r i s e t o the a l l u v i a l deposit. 
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of operation, mining method, grade of the deposit and a v a i l a b i l i t y of 
by-products. 
There are e s s e n t i a l l y four types of mining methods: dredging, gravïîl 
puirping, open p i t and underground, with the corresponding share of prxaductim 
and p o t e n t i a l l y recoverable t i n by method being 28.1%, 53.4%, 3.8% and 14.7% 
respectively. 
Table 7 
ELECTRICITY OOSTS VERSUS NEW ALUMINIUM CAPACITY DUE ON 
STREAM IN 1988, AND CAPACITY CLOSED IN 1987 
Country 
E l e c t r i c i t y 
costs (US $ 















South A f r i c a 
































Total 430 462 
Source: Wharton Econometrics; CRU; Alcasa. Cited i n Martinez Pérez, "Hie 
World Aluminium Industry, a view from Venezuela", Natural Resources Formn, 
United Nations, New York, 1988. 
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Table 8 
PRIMARY ALUMINIUM OOSTS OF PRODUCTICaJ, BY OOÜNTRY 
(1987 US$ per ton of aluminium) 




Energy Labor Other costs 
Argentina 430 
(320) 
105 60 75 670 
B r a z i l a/ 390 
(289) 
334 79 93 896 
Mexico 425 
(320) 
380 42 68 915 
Suriname 390 
(280) 
110 160 140 800 
Venezuela fe/ 430 
(320) 
120 60 70 680 
Greece (Pechiney) 405 
(290) 
310 120 85 820 
Norway (Hydro Aim) 480 
(280) 
150 130 90 850 
A u s t r a l i a c/ 385 
(290) 
248 140 100 873 
Canada 440 
(350) 
80 200 120 840 
tMited States 380 
(290) 
490 145 100 1 115 
a/ Siirply the arithmetic averages (thus not w e i ^ t e d by capacity) of the 
seven conpanies c i t e d i n Table 25 of the aluminiimi stuc^. 
b/ Venalum and Alcasa. 
Ç/ Alean and Gove. 
Lode deposits are mined e s s e n t i a l l y through underground methods. Ihey are 
a h i ^ cost process because the metal contained i n a hard-rock deposit i s 
accessed by shafts and tunnels and the ore d r i l l e d and blasted. B o l i v i a has 
always been the major producer by the underground mining and v i r t u a l l y a l l i t s 
production originates from the exp l o i t a t i o n of lode deposits. Given t h i s 
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nature of mining and complexity of ore, coupled by the low investment p r o f i l 
and administrative problems, B o l i v i a n t i n mines have been characterized as am 
of the world l e a s t e f f i c i e n t cperations. On the other hand, one of the 
largest s i n g l e vjnderground mines i s located i n Axistralia and i s rated as an 
e f f i c i e n t operation, owing t o i t s h i ^ l e v e l of mechanization. England whose 
output i s also from the vinderground has higher productivity than B o l i v i a , 
becaiise of i t s greater mechanization and better planning. 
A l l u v i a l deposits are mined almost exclusively e i t h e r by gravel punp or 
dredging methods. The gravel pump, v*iich accounts f o r more than 50% of the 
world output, i s t r a d i t i o n a l l y known f o r i t s low c a p i t a l requirement, high 
labor i n t e n s i t y and high cost of production. A l t h o u i ^ t h i s technique has been 
i n use f o r at l e a s t seventy years, i t has remained e s s e n t i a l l y the samte apart 
from technological development of equipment. Because of i t s low c a p i t a l 
i n t e n s i t y , the gravel pump has been a widely adopted technique by small 
producers both i n B r a z i l and Southeast Asia, and has been i n many instances 
the most e f f i c i e n t mdning method f o r exp l o i t i n g a l l u v i a l deposits.*/ 
Dredging cperations, responsible f o r nearly 30% of world output, are a 
more cap i t a l - i n t e n s i v e technique, c a r r i e d out mainly by large (national or 
foreign) ccmpanies. They are common i n Southeast Asian countries and are also 
important s p e c i a l l y at the P i t i n g a deposit i n the Amazon region i n B r a z i l . 
T i n ores are xisually treated on or near the mdne s i t e t o produce 
concentrates. The concentrates obtained from dredging and gravel pun̂ p 
cperations present i n general a t i n (Sn) grade from 20 t o 30%. They are then 
ipgraded t o 70 t o 75% of Sn i n a more complex concentrating plant viiere 
r e l a t i v e l y more sofáiisticated techniques such as magnetic or e l e c t r o s t a t i c 
separation, a c i d leaciiing and f l o t a t i o n can be applied. Given the nature of 
the a l l u v i a l deposits, the recovery rate of t h e i r operations i s r e l a t i v e l y 
h i ^ , ranging from 90 t o 95% of the metal content. This contrasts with the 
recovery rates obtained i n the exploitation of underground d^xosits: the 
rates a t mdnes i n A u s t r a l i a , B o l i v i a , South A f r i c a and England are seldom 
*/ Gravel pumps present the following advantages over dredging methods;: 
i ) the tcpography i s r e l a t i v e l y unimportant; i i ) s e l e c t i v e mdning can t e 
practiced; i i i ) c a p i t a l cost i s low; iv) complete extraction of the material 
i s possible; and v) grounds at various depths can be worked with the same equipment. 
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above 70%, v * i i l e i n B o l i v i a i t can be as low as 30 - 50%. The B o l i v i a n 
concentrates usually require the roasting t o remove arsenic and s u l f u r , and 
s t i l l lower grade concentrates, also common i n B o l i v i a , averaging between 5 
and 25% Sn, m i ^ t require a fuming process v i i i c h produces t i n oxicte dust (with 
45 - 60% Sn) from vdiich the concentrate t o be smelted i n the conventional way. 
The f i r s t step i n smelting t i n consists of blending t i n concentrates with 
anthracite, limestone and r i c h s l a g charged i n t o the furnaces v*iich are then 
heated a t between 1 250=C and 1 350''C. The r e s u l t i n g raw t i n i n the molten 
stage i s tapped and poured into r e f i n i n g k e t t l e s leaving a l e f t - o v e r s l a g i n 
the furnaces, which i s recycled f o r secondary smelting. Ihe molten t i n 
undergoes various r e f i n i n g processes f o r the removal of Impurities such as 
i r o n , arsenic, sulphur and other elements before i t i s transformed into 
f i n i s h e d ingots of a hi<^ p u r i t y f o r shipment. Except i n c e r t a i n cases 
involving more complex materials, the technology f o r smelting t i n i s adequate 
f o r handling the concentrates currently produced i n the developing countries. 
An element vAiich a f f e c t s the o v e r a l l cost-effectiveness of the mining 
operation and i t s p r o f i t a b i l i t y i s the recovery of by-products. Placer 
deposits may be eussociated with tantalum, niobium, rare-earth minerals and 
zirconium as the most common paragenesis, as i n the case of Thailand, Malaysia 
and Paranapanema of B r a z i l . Lode deposits, on the other hand, tend t o be 
associated with s i l v e r , lead, and zinc, as i n the case of B o l i v i a , Ihese are 
recovered j u s t a f t e r the processing of concentrates at a s p e c i f i c plant, or 
are from the slags a f t e r the smelting phase. However, the producers not 
integrated i n t o metalliirgy usually receive no c r e d i t f o r the content, and even 
v*ien the operation i s integrated, they require special technology and 
equipment t o t r e a t the slags. 
There are few published materials on the production costs of the t i n 
industry. Ihe Tcast comprehensive and ipdated material i s the United States 
Bureau of Mines v i i i c h estimates operating costs (thus c a p i t a l charges are 
excluded) f o r producing deposits i n 1984. At the aggregate (for the 130 mdnes 
or deposits examined), the oost of mdning ($3.00 per pound of refined t i n ) 
accounted f o r the majority of the net cost (thus by-product c r e d i t s deducted), 
estimated at $4.70 (consult Table 46 of the t i n study). In t h i s year, B r a z i l 
was already a low-cost producer, compared with the Southeast Asian 
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counterparts, vAiich also employ gravel purrp and dredging methods. The mining 
costs i n B r a z i l were lower mainly due t o her 2 t o 5 times h i ^ i e r grade 
deposits. On the other hand, the costs of smelting and r e f i n i n g i n B r a z i l were 
twice as h i ^ as those of Thailand and Malaysia, e s s e n t i a l l y because of tlie 
long distance between the mining and smelting f a c i l i t i e s . Amraig the countritss 
producing from underground mines, B o l i v i a and A u s t r a l i a were the h i ^ e s t cost 
producers, v * i i l e B o l i v i a , besides the highest smelting-refining costs;, 
presented one of the highest tax charges. 
According t o the more recent estimates, close t o 90% of the Braziliein 
output i s considered t o be i n the range of US$ 3 500 t o $ 4 000 per ton of 
refined t i n . The only country displaying costs comparable t o B r a z i l i s 
Indonesia. Though recent B o l i v i a n figures are more d i f f i c u l t t o ccmve tajr, 
interviews with i n d u s t r i a l o f f i c i a l s pointed out production costs s l i ( ^ t l y 
below the 1988 p r i c e average of $ 7 200. Peru's plan i s t o increase i t s annueil 
production t o 7 000 tons of tin-in-concentrates, maintaining i t s r e l a t i v e 
competitiveness a t a cost close t o $ 6 500 per ton of Sn. 
An examination on the composition of production costs therefore make i t 
c l e a r that i n the t i n industry the miining stage i s the most relevant v*ien i t 
comes t o e f f i c i e n c y and cost reduction e f f o r t s , i n contrast t o v*at happens 
with alumdnium vMch has i t s key j i a s e i n the smelting or further downstream 
end of the industry. I h i s i s due t o several reasons, the most important beirg 
that the miining cost i n t i n fcy i t s nature accounts f o r the major share of 
t o t a l mietal production costs. Besides, as pointed out e a r l i e r , t i n i s a 
r e l a t i v e l y scarce metal ( i n contrast to alixoninium) and i t s concentration on 
the earth's crust i n the form of economic deposits not very widespread. Undeo: 
these circimnstances, future competitiveness of such a h i ^ - c o s t producer ais 
B o l i v i a depends la r g e l y on the extent to viiich they can reduce the mdning 
costs through the application of new or improved processing technologies arid 
administrative reorganization. 
Regarding processing technologies, producers tend t o give p r i o r i t y to 
t h i s kind of R & D only v*ien they encounter a c r i t i c a l s i t u a t i o n such as ttie 
one faced by B o l i v i a . However, v*ien the c r i s i s a r i s e s , the agenda f o r 
processing and productivity related R & D i s too long and c o s t l y , and tlie 
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time-lag between the decision t o vindertake such R & D and t h e i r s o u ^ t 
r e s u l t s may severely a f f e c t the performance of those involved. 
Recognizing the iirportance of t h i s l i n e of R & D sane producers have i n 
f a c t suggested that research projects on processing, i n addition t o those on 
new uses and products, should be included i n the International Tin Research 
I n s t i t u t e (URI) agenda. On t h i s p a r t i c u l a r issue, sane areas i d e n t i f i e d by 
L a t i n American producers as deserving R & D e f f o r t s include: 
(i) the developnvent of a process t o agglcmerate the oanponents of the 
smelter furnace charge (coal, t i n concentrate and lime) so as t o avoid the 
problems vMch a r i s e from the ncn-honogeneous mixture. I h i s would 
s u b s t a n t i a l l y increase the smelters' productivity without requiring any change 
i n production factors; 
( i i ) develqpment and dissemination of techniques aimed at recovering 
valuable by-products; and 
( i i i ) develqpment of more economic means t o recover the t i n content of 
low grade concentrates and s p e c i a l l y t a i l i n g s v*iich r e s u l t from t i n mining 
and are available i n very large volumes i n B o l i v i a . 
Ihe necessity t o modernize smelters has become even more evident given 
the recently increasing l e v e l of impurities i n concentrates and the decline of 
ore grade i n general. Progress made i n dealing with poorer ore grades has been 
rather slow. This s i t u a t i o n i s due p a r t l y to the fact that u n t i l recently most 
t i n has been derived from carparatively hi^-grade and clean ores, and p a r t l y 
t o the lack of i n t e r e s t i n international co-qperation t o support research 
e f f o r t s t o iitprove metallurgical methods and the develqpment of new 
techniques. 
In concluding, regarding extractive and processing technologies, t i n i s 
generally characterized as having a much lower degree of d i f f i c u l t y and 
complexity than those of the aluminium industry: i t i s worth repeating that 
the mining of c a s s i t e r i t e i s responsible f o r almost a l l t i n production and 
that t i n concentrates may be smielted at backyard smelters. This, coupled with 
a mtuch Icjwer c a p i t a l requirement, enables the existence of an industry 
structure viiere small- and medium-size firms could play an inportant r o l e , 
contrary t o the case of aluminim. However, as evidenced i n B o l i v i a , viiose ore 
i s more conplex and of lower grade, the need on foreign technology and 
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expertise miç̂ it becjcme a key factor deterroining the future conpetitiveness of 
the t i n industry. 
IV. MARKETING, PRODUCT DEVELOFMENT AND PfOCTIC^i 
1. Marketing 
Ihe reducing, yet h i ^ degree of v e r t i c a l integration of the aluminium 
industry has had several inportant consequences f o r marketing a b i l i t i e s of 
developing countries. F i r s t l y , the fact that the majors are almost \Aiolly 
integrated makes i t urdikely that a developing country could become a s i p p l i e r 
t o any one of these companies unless the company i s a simiultaneously 
p a r t i c i p a n t i n the producing f a c i l i t y . Secondly, the s t i l l r e l a t i v e l y small 
s i z e of the free markets has made i t d i f f i c u l t f o r independent producers to 
enter the industry at any l e v e l , unless they have sales commitments f o r a 
substantial prcportion of t h e i r output. 
Under these circumistances, the a b i l i t y of developing country producers t o 
become more involved i n marketing of bauxite and i t s derivative products 
depends l a r g e l y on t h e i r capacity t o develcp marketing relationships with non-
integrated or p a r t i a l l y integrat:ed processors, t o secure marketing control 
over at l e a s t a portion of t h e i r production, t o take advantage of the 
processing opportunities available t o them i n t h e i r immediate market area, and 
t o become more deeply involved i n the p r i c i n g of t h e i r output. As most 
second-tier producers are not f u l l y integrated forward, j o i n t ventures or 
sales agreements with these ccmpanies could o f f e r a great:er degree of 
f l e x i b i l i t y f o r developing countries i n production and marketing. 
To f a c i l i t a t e such development, there w i l l be a greater need of the 
co l l e c t i c a i and dissemination of various types information at the intemationail 
l e v e l . Ihey include the information pertaining t o the operation of, and 
conditions i n , spot or short-term markets, including premiimis and penaltiess 
and the volume of material being sought or available f o r sale. Other valuable 
information deals with the i d e n t i f i c a t i o n of buyers and s e l l e r e at each stage 
of processing, together with technical factors, such as product s p e c i f i c a t i o n , 
and market-related factors, such as annual requirements or volume available 
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f o r sale on the free market, investment plans and the structure of 
consunption up t o and including semi-fabricated products i n world and regional 
markets. 
Ihe degree of need f o r marketing infrastructure, c a p i t a l and human a l i k e , 
w i l l depend i n part on the type of developnent strategy envisaged by 
developing countries, i n p a r t i c u l a r those i n L a t i n America and the Caribbean. 
E i t h e r the region's exporters remain s i p p l i e r s of bulk products, i n v*iioh ceise 
investments i n marketing systems would be relatively small, relegating t h e i r 
sales p r i n c i p a l l y t o tradere with prices close t o commodity exchange 
quotations. Or they m i ^ t d i v e r s i f y into more specialized prodiK±s such as 
specia l a l l o y s , which would c a l l f o r the establishment of more ambitious 
marketing systems. In the case of the l a t t e r , i t would probably imply greater 
e f f o r t s t o penetrate major markets f o r semi-manufactured products. 
Ihere are few other commodities i n the mineral and metal sector i n v*iich 
develcping countries play a more active r o l e i n the marketing than i n t i n . A 
major fac t o r responsible f o r t h i s has been the establishment of domestic t i n 
smeltere, providing piroducers with bettier opportunities t o participat:e i n a 
large share of the trading of t h e i r t i n . Several producers now run t h e i r own 
sales o f f i c e s or trading conpanies i n major markets t o handle the Marketing of 
t h e i r own t i n , the most often c i t e d being the Malaysian Mining Corporation, 
P.T. Timah of Indonesia. Ihe trading arms of these conpanies were also 
reported t o have used i n a s i g n i f i c a n t way the hedging f a c i l i t i e s provided by 
the IME u n t i l the termination of t i n futures i n October 1985. Nonetheless, 
despite such e f f o r t s , the influence of trading conpanies has remained 
generally strong, as they handle important quantities of developing countries' 
t i n exports, as i n the case of B o l i v i a . The strong foothold of the trading 
companies ari s e s not only from the larger proportion of the txade v*iich they 
handle but also from the more e f f i c i e n t marketing services provided by them 
(e.g. financing, c r e d i t exctension, market research f a c i l i t i e s , etc.) 
In s p i t e of the progress made over the past years, the producere are 
facing a nunber of market forces v*iich continue t o hinder t h e i r p a r t i c i p a t i o n 
i n marketing a c t i v i t i e s . I t i s often expressed by a few developing countries, 
viiere processing f a c i l i t i e s already e x i s t , that problems a f f e c t i n g t h e i r 
p a r t i c i p a t i o n i n downstream a c t i v i t i e s do not l i e i n processing per se, but 
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rather i n the marketing of the processed products. This view, also shared bjr 
those involved i n the aluminium industry, hi«^i^ts the inportance of 
marketing i f e f f o r t s towards i n d u s t r i a l i z a t i o n , based on raw materials, are t o 
make headway i n the Third World. The areas of marketing and processing ar& 
i n t r i c a t e l y related, since the p o s s i b i l i t i e s f o r processing before export: 
depend on the a b i l i t y t o secure beforehand market outlets f o r the prooessecl 
product. P r i o r assurance of market p o s s i b i l i t i e s i s often a r e q u i s i t e f o r 
r a i s i n g the necessary investment funds. 
Another inportant area i n marketing relates t o comnodity exchanges. Thes€i 
exchanges have played a central r o l e i n the p r i c e formation and marketing of 
t i n , * / and the inportance of these functions f o r alimdnium has d r a s t i c a l l y 
increased i n recent years.**/ From the point of view of developing countries, 
however, there are several issues requiring international attention, namely 
the possible under-representation of producer inte r e s t s , the strong market 
influence exercised by large trading e n t i t i e s and the increasing d i s n p t i o n 
caused by ^ l e c u l a t i v e forces. A h i ^ e r degree of p a r t i c i p a t i o n by developincf 
countries i n these i n s t i t u t i o n s have been, i n turn, hindered by the! 
d i f f i c u l t i e s i n a l l o c a t i n g s u f f i c i e n t foreign exchange f o r such purposes, the 
lack of expertise on t h e i r operations and lack of f a m i l i a r i t y with t h e i i ' 
mechanisms, and the great distance sepcurating most producers from the maurket. 
With the develqpment of information processing, leading t o a spreadincf 
pra c t i c e of "program trading" and "round-the-clock" trading among commoditi' 
exchanges, commodity markets have become nore than ever an integrated part of 
o v e r a l l f i n a n c i a l operations f o r international investors. This feature has 
made i t more d i f f i c u l t but at the same time increased the need f o r developincf 
*/ From the time of i t s suspension i n October 1985 vp u n t i l the recent 
relaunching of t i n futures contract on the IME i n June 1989, only the Kuala 
Lunpur Comnodity Exchange had a t i n futures contract, based on f i v e brands; 
produced by Malaysia, Thailand and Indonesia. Ihe reintroduction of t i n 
trading on the IME has meant that producers, dealers and oonsvmtiers w i l l again 
be able t o have a "transparent" marketplace. 
**/ Ppsœt from i t s importance f o r price discovery functions and hedgincf 
cperations, the IME i s considered s t i l l as a " l a s t resort" i n physical 
markets. However, coming into existence of IME warehouses i n Singapore, Japan 
and North America, i n addition to the long-time e x i s t i n g ones i n Europe, m i ^ t 
becone a more a t t r a c t i v e marketing vehicle f o r l a t i n American producers. 
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TOurrtxies t o create a market i n t e l l i g e n c e intra-structure competent enou^ t o 
hedge r i s k s and t o eissess the fairness of pr i c e l e v e l s , contract term and 
p r o f i t margins s o u ^ t by consumers. In t h i s sense, international or regional 
action may be considered t o a s s i s t developing countries e i t h e r t o elevate the 
l e v e l of t h e i r p a r t i c i p a t i o n i n these markets already e x i s t i n g i n the EMEX33 or 
to e s t a b l i s h anc3/or run t h e i r own. 
2. Product technology and promotion 
A contrasted performance i n demand between aluminium and t i n , especially 
during the period 1960-1979, i s related t o the h i ^ degree of i n d u s t r i a l 
integration s t i l l p r e v a i l i n g i n the industry of the former. Ihe most marked 
features of the aluminium industry have been: the stable p r i c i n g regime, at 
le a s t \xp u n t i l recently; the orderly develcpnent of production capacity; a 
high degree of d i r e c t i o n and concentration i n R & D aimed a t expanding it:s 
vise; and the a b i l i t y of major transnationals t o invest i n manufacturing 
f a c i l i t i e s t o bring new products to markets. On the other hand, e f f o r t s made 
i n t i n t o discover, develop and promote new uses have not proven s u f f i c i e n t , 
and rather emphasis was placed on the s u r v i v a l of uncompetitive mines 
protected by a r t i f i c i a l l y high prices. 
Ihe h i s t o r i c a l l y h i ^ degree of v e r t i c a l integration i n aluminium, with 
the free markets of the related products being r e l a t i v e l y small, has had a 
favorable consequence i n product promotion f o r the industry as a v*iole. The 
comparatively closed production chain has f a c i l i t a t e d the major producers to 
know the needs of end-consumers, to be able t o f i n d ways of serving those 
needs and t o put i n practice more orderly production plans. Throu^out the 
post World War I I period, or even p r i o r t o that, the leading alumdnium 
producers addressed t h e i r e f f o r t s to expanding demand and research on new uses 
and applications f o r t h e i r product. To do t h i s , the ccmpanies set vp large 
technical laboratories alongside t h e i r operations. With Improved technologies 
and the low p r i c e i n r e a l terms, they were able t o pursue an even more 
aggressive campaign to expand t h e i r markets, esp e c i a l l y by penetrating the 
t i n , ccpper and s t e e l markets. Their p a r t i c u l a r i n d u s t r i a l structure has 
enabled them on the one hand t o act espeditiously t o adjust t h e i r output to 
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the drop i n demand by lowering production and adjusting stock l e v e l s , and on 
the other t o became more aware of the need t o continue developing new markets 
and expanding those already i n existence. Moreover, r i s i n g energy costs have 
promoted the producers t o strengthen technological research t o improve 
e f f i c i e n c y and also t o set i p scrap c o l l e c t i o n and recycling centers. 
In t i n , i n contrast, owing t o the i n t r i n s i c properties of the mvetal which 
d i c t a t e i t s miain end-xases as an a l l o y i n g element or as a coating material and 
t o the geographical segmientation of the producing and consuming areas, the 
marketing of t i n - r e l a t e d products has mostly been undertaken by trading 
companies, and t h e i r p r i c i n g i s done on an arm's length basis. The conpanies 
trading i n t i n concentrates and metal are mostly dealers v*io handle more than 
one material with these products making vp only a small prcportion of t h e i r 
t o t a l turnover. The market structure i n t i r p l a t e i s l a r g e l y dominated by the 
bigger conpanies on both svpply and demand side, but there i s r a r e l y either 
forward or backward integration between t i r p l a t e manufacture and canmalcing. 
The t i r p l a t e manufacturers often o f f e r both t i r p l a t e and t i n - f r e e s t e e l (TFS), 
vAiile carmakers operate a numiber of dual-production l i n e s , providing necessary 
f l e x i b i l i t y t o switch production t o either t i r p l a t e or aluminium cans. One 
p a r t i c u l a r aspect of the pacikaging market i s then i t s notorious lack of 
product l o y a l t y , a s i t u a t i o n viiic h can lead t o the substitution of t i n by 
other materials. 
The following description of technological develcpments i n the metal can 
market i s a testimony of the fact that, unlike the case of the alumdnium 
producers, raw material producers of t i n have had r a r e l y participated i n the 
stimiulation or creation of demand. In the early 1950s, t i r p l a t e cans 
fabricated by the three-piece technology with a soldered side seam monopolized 
the market. Alumdnium could not be economically soldered and thus precluded 
from conventional canmaking technology. In 1958, two beverage producers 
introduced the impact extruded two-piece alumdnium can. While t h i s technology 
allowed alumdnium to be used as a can making material, three-piece t i r p l a t e 
cans retained t h e i r competitive edge thanks to t h e i r lower costs. In 1963, 
Reynolds Aluminium f i r s t produced an alumdnium can using the draw-and-iron 
process, which proved t o be the e f f i c i e n t two-piece technology. Although the 
p r i c e of alumdnium increased between 1950 and 1963 while the p r i c e of s t e e l 
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remained f a i r l y œnstant and the p r i c e of t i n f e l l , the two-piece canmaking 
technology enabled aluminivmi t o carpete e f f e c t i v e l y with t i n p l a t e . 
I h i s alimdnium challenge, i n turn, forced s t e e l pixiduoers and canmakers 
ei t h e r t o inprove ipon the three-piece t i n p l a t e can or f i n d an alternative 
container. Steel makers r e ^ n d e d by introducing the t i n - f r e e s t e e l (TFS) can, 
a chrcme-plated s t e e l can. Realizing the potential of TFS and the threat i t 
posed, aluminium canmakers introduced i n 1969, two years a f t e r TFS cans 
appeared, two-piece aluminium cans from H19 a l l o y , a f u l l hard temper material 
that was stronger and l i i ^ t e r than previous a l l o y s . In response t o t h i s new 
challenge from the aluminium industry, s t e e l producers and canmakers began 
esperimenting with two-piece s t e e l cans. As can be seen, t i n producers, not 
f i g u r i n g i n any way i n these ba t t l e s of new product introduction, t h e i r 
future d e s t i r y i n t h i s one of the most inportant end-use sectors remained at 
the mercy of other producers, vAiose I c y a l t y t o t i n dindnished quickly. 
In sum, t i n producing countries' considerably low success i n promotion of 
consumption stems from the f a c t that the mtetal i s an input f o r manufactures or 
semi-manufactures, v*io not only have no l i n k s with raw material producers but 
also produce items made of other mietals, thus with l i t t l e i n t e r e s t i n 
promoting i t s consumption i n preference to any other metal. On the other hand, 
t i n producers, v*io are d i r e c t l y affected by t i n usage, do not have access to 
f i n a l consumdng markets, vhere the demand i s a c t u a l l y determined. I t i s 
d i f f i c u l t f o r them t o promote t i n products because such promotion requires of 
e f f i c i e n t marketing and knowledge on the requirements of end-users. Moreover, 
due t o t h e i r "public-good" nature, unless they are undertaken j o i n t l y by 
producers, these promotion e f f o r t s mdght be circumvented by the prcblem of 
"free r i d e r s " . 
In view of the changing technological conditions a f f e c t i n g the t i n 
market; the most important task facing the t i n industry i s t o take mieasures 
f o r increasing i t s demand. Ihese measures would require the strengthening of 
both research and promotional e f f o r t s t o maintain and subsequently increase 
the share of t i n consumption i n the world market. Ihe measures t o increase i t s 
demand should include two areas: (i) develcpment of new uses of t i n , and 
( i i ) the reversal or the containment of the t i d e of substitution of other 
materials f o r t i n . In the f i r s t area, the industry has already established 
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i n s t i t u t i o n s , sucii as the ITRI as the most important one, and has had 
remarkable successes i n developing new uses f o r t i n — p a r t i c u l a r l y , chemica]. 
compounds. The second area has t o cover two i r d u s t r i e s — t i n and t i r p l a t e . As 
seen i n Chapter I I I , the t i n industry needs t o make continuous e f f o r t s t o 
reduce production costs and t o set prices competitive t o other materials. The 
t i n p l a t e industry should encourage competition and set t i r p l a t e prices; 
competitive t o other materials. 
A fundamental strength of the aluminium irxaustry i n research and 
promotion i s the amount of funds vMch a company l i k e Alcoa or Alean edlocates 
t o these objectives —major companies spend more than US$ 100 mdllion 
a n n u a l l y — and the nature of those e f f o r t s . R & D a c t i v i t i e s of the majors at 
present center around the following three broad categories: (i) work aimed at 
reducing production costs, mainly by the introduction of processing changes; 
( i i ) development of new a l l o y s f o r s p e c i f i c end-uses; and ( i i i ) basic 
materials research. Among the three, the l a s t category has assumed increasing 
importance as most major companies i n recent years have followed a strategy 
based on horizontal integration and d i v e r s i f i c a t i o n . 
In t i n , research on new ar>d t r a d i t i o n a l uses has been relegated t o 
indeperxlent centers such as the I n t e m a t i o r a l Tin Research I n s t i t u t e (ITRI), 
since i t s establishment i n 1932. I t s aim i s t o develcp the use of t i n by 
carrying out s c i e n t i f i c and technical study of the meted, i t s edloys and 
compounds and of i n d u s t r i a l processes v*iich use t i n or may provide future 
markets. A l t h o u i ^ the I n s t i t u t e has represented a semiral i n i t i a t i v e ai>d a 
major j o i n t e f f o r t , i t s annual budget i s le s s than US$ 5 mdllicm, an amount 
mdnuscule t o what a single leading company of the alimdrdum industry invests 
i n R & D. 
The I n t e m a t i o r a l Tin Study Group recently constituted ( J ^ r i l 1989) under 
UNCTAD auspices, does not s p e c i f i c a l l y deal with technical aspects of the 
industry and instead i t s objective i s t o "ensure enhanced international 
co-operation i n t i n by improving information available on the international 
t i n economy and providing a forum f o r intergoverrraental consultations on t i n " . 
Other functions comprise undertaking of studies on a broad range of important 
issues conceming t i n , including measures designed t o expand world consumption 
of t i n . The Group's termis of reference provides f o r i t s association with the 
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CJommcan Fund f o r corarnodities as an "intematicMTal ocmraodity body" f o r 
sponsoring projects that the Fund can finance out of i t s Second Account f o r 
development purposes. However, the same terms of reference also contains a 
provision that s p e c i f i c a l l y rules out any power, d i r e c t l y or i n d i r e c t l y , t o 
enter i n t o any t i n contract f o r purpose of trading i n t i n or ary other 
commodity or product or any contract f o r futures transactions. 
A l t h o u ^ on the gl<±al scale, the t i n industry has i d e n t i f i e d that R & D 
on consumption should be one of t h e i r f i r s t p r i o r i t i e s , B r a z i l and B o l i v i a sœe 
not a t present ranking t h i s as an issue of utmost and lmimediat:e concern. 
B r a z i l , having a comparative advantage t o other producers, seems quite happy 
with the present outlook of the market, while B o l i v i a , f o r d i f f e r e n t reasons, 
i s completely absorbed i n the task of transformiing i t s industry i n t o a 
competitive and p r o f i t a b l e one. 
As suggested above, the t i n industry seems t o be placed at a comparative 
disadvantage i n r e l a t i o n to the more v e r t i c a l l y integrated n>etal industries as 
that of alumdnium. Where production i s concentrated i n the hands of a lindte d 
number of ccmpanies. These companies are w i l l i n g t o devote mtuch larger 
resources on R & D and p u b l i c i t y since the accruing gains are more d i r e c t l y 
v i s i b l e t o them. Considering the mieagre f i n a n c i a l resources on R & D, and due 
t o the i n t r i n s i c properties of t i n b a s i c a l l y as an a l l o y i n g element i n metals 
and chemd-cals vAiich circumivents the d i r e c t perception by producers of benefits 
accruing from such a c t i v i t i e s , there i s a need of intergovernmental 
assistance, w i t h i n the e x i s t i n g i n s t i t u t i o n s or i n addition t o them, v*iich 
could be provided t o t i n producers t o overcome the d i f f i c u l t i e s of mounting 
and adequate promotional campaign. 
Another important area of international co-qperation relates t o price 
s t a b i l i t y . In view of the fact that t i n p r i c e i n s t a b i l i t y adversely affects 
i t s use, any promotion strategy miust involve the drawing xp of an appropriate 
*/ Research e f f o r t s i n the t i n industry w i l l be needed especially i n 
metallurgical processes f o r the reduction of production costs, the development 
of new uses of t i n and the slowdown of the substitution of t i n by other 
materials. The South East Asia Tin Research and Development Center (SEAIRAD) 
f i r s t i n i t i a t e d and financed by the UNDP, to co-ordinate and promote research 
and t r a i n i n g i n mdning, mujieral processing and smelting of t i n , i s a good 
example, v*iich could also be adopted i n the L a t i n American region. 
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p r i c i n g p o l i c y . This strengthens the inportance of gathering support f o r 
achieving international agreements, v*iether they are arrangements involvincf 
both producer and consuming countries, producers' associations or other: 
schemes, v*iose main goal i s to establ i s h p r i c e s t a b i l i t y . Only t h r o u ^ a 
reduction i n p r i c e i n s t a b i l i t y , short-term and long-term, e f f o r t s t o foster-
consunption, t o maintain the conpetitiveness with other substitutes, or to 
f i n d new xises can be sustained. Forward integration i n t o more advanced! 
f a b r i c a t i n g processes should also help reduce p r i c e i n s t a b i l i t y . Pricei 
s t a b i l i t y a t an equitable and remunerative l e v e l should eü.so reduce the: 
growing concern of low-cost producers l i k e Indonesia and B r a z i l that h i ^ . 
prices could lead t o the recpening of o l d mines, v*iich i n turn could bring 
back the prc±)lem of oversupply. 
The foregoing conparative analysis on aluminiumi and t i n does not of 
course suggest that the former i s free of problems. The general consunpticai 
trend and the slowing-down i n the rate of substitution f o r and by other 
materials i n recent years have t o be contained. I h i s type of concern, f o r 
example, had l e d the International Bauxite Association (IBA) t o adopt the 
promotion of aluminim consunption as one of i t s h i ^ p r i o r i t i e s and has i n 
fa c t started t o contact international organizations f o r possible funding. From 
a r e a l i s t i c view, i t could be argued that any intergovernmental action on 
R & D on promotion of alumdnium consunption would have a modest inpact, 
conpared t o the a c t i v i t i e s of the major producers, vAio undertake these e f f o r t s 
e f f i c i e n t l y with ample funds. However, i t should not be excluded that measures 
s p e c i f i c a l l y oriented txiwards solving the problems of developing country 
producers could have s i g n i f i c a n t benefits. To support the objective of 
promoting consunption i n L a t i n America, not only independent e f f o r t s among the 
regional producers but also the i n i t i a t i v e s of the major producing companies 
to transfer part of t h e i r R & D now undertaken i n the EMECs or t o engage in, 
R & D beyond the mere process of adaptation are encouraged. 
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V. OEPORIUNITIES POR AND œNSIRAINIS OF INCREASED PRDDUCIICN 
1. Exports t o markets outside the region 
As sustained i n the e a r l i e r chapters, the trends i n alvmiinium already observed 
during the 1970s and 1980s w i l l continue i n the 1990s: relocation of alumina 
r e f i n e r i e s close t o bauxite mines and of aluminium smelters t o areeis v*iere 
low-cost energy i s abundantly available. Given i t s resource endowment and 
cost-effectiveness, the region as a whole should ascertain i t s status as a 
major exporter t o the r e s t of the world at a l l stages of production. With i t s 
growing capacity, the region w i l l remain b a s i c a l l y oriented t o extra-regicaial 
markets, even against ra p i d l y growing in t e r n a l consumption. 
Ihe importance of extra-regional markets i s also v a l i d f o r t i n . Ihe 
restructuring of i t s industry, already underway i n the 1970s but more evident 
i n the 1980s (e.g., r a t i o n a l i z a t i o n of the high-cost producers and the 
emergence of new low-cost producers) means the r e l a t i v e decline i n output f o r 
both concentrates and metal i n the EMECs i n the future. I h i s should be 
compensat:ed f o r by higher output i n Asia and l a t i n America. Nonetheless, 
against the background that the largest consuming markets f o r primary t i n 
metal are and w i l l be i n the EMECs —^North America, the EEC and Japan w i l l 
l i k e l y have a share of 64% i n t o t a l world t i n metal imports i n 1995—, the 
world t i n producers, incltiding those from the region w i l l remain b a s i c a l l y 
oriented towards and w i l l have t o stay competitive i n these markets. 
Opportunities also e x i s t i n other developing regions, esp e c i a l l y i n Asia, 
v * i i l e the s o c i a l i s t countries of Eastern Europe should continue as large net 
importers. Worldwide t i n consumption i s expected t o show a very modest 
increase and t h i s increase i s l i k e l y t o come mainly from develcping countries 
as they expand t h e i r canning f a c i l i t i e s t o meet the increasing demand f o r 
canned foods and beverages. Other areas o f f e r i n g good prospects of growth i n 
the I h i r d World are solder i n the electronics industry and the chemical 
sector. 
As regards b a r r i e r s t o trade towards the markets outside the region, the 
exports i n alumdnium as w e l l as i n t i n are subject t o r e l a t i v e l y l i m i t e d 
t a r i f f and no n - t a r i f f measures i n the EMECs. Where p o s i t i v e t a r i f f rates 
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e x i s t , GSP rates are generally zero. While bauxite imported f r a n developincf 
countries do not face t a r i f f s i n any EMEC, some countries levy inport t a r i f f s 
on alumina. T a r i f f s , sometimes vp t o 25%, are also imposed on a v a r i e t y of 
semii-mvanufactxires and finished products of alvmniniimi. Simiilarly the t i n 
exports of developing countries, including those of the region, are accordedl 
duty free on ore and concentrates by the EMECs, but most i n d u s t r i a l countries; 
apply t a r i f f protection t o further stages of processing and a numiber of 
n o n - t a r i f f mieasures as quantitative r e s t r i c t i o n s , l e g a l and admiinistrative! 
mieasures such as l i c e n s i n g and requirement of s p e c i f i c domestic contents i n 
fi n i s h e d goods. 
On the other hand, t a r i f f s are generally h i ^ i e r i n developing countries 
v*iere a large portion of the future consumption expansion i s expected t o take 
place. These rates also tend to increase with the l e v e l of processing. In t h i s 
l i ^ t , reduction ana/or elimiination of these b a r r i e r s , t h r o u ^ trade 
preferences among them, including the application of the Global System f o r 
Trade Preferences (GSTP), should help such trade expansion. 
Equally important, i f not more so, f o r trade expansion outside the region 
i s the marketing aspect, vAiich was touched upon e a r l i e r i n Chapter IV. In 
edxmdnium as w e l l as i n t i n , l a t i n American exporters mostly lack the 
exctensive marketing network necessary t o penetrate new markets, t o achieve the 
best possible sales conditions and to keep abreast of new market developments. 
2. Production f o r regional consumption 
As discussed e a r l i e r , alumdnium and t i n per capita consumption, both f o r 
primary and semi-manufactured products, i s substantially low i n the region. 
T i r p l a t e apparent consumption has a c t u a l l y declined. This suggests that there: 
exdsts f o r both mietals a consumption potential that has yet t o be r e a l i z e d . A 
strong regional demand of alumdnium of recent years i n i t s major usingf 
sectors, such as transport, miechanical and e l e c t r i c a l engineering, building 
and construction and packaging, mdght very w e l l continue and md^t bes 
greater, should the austerity economic programmes adcpted i n the majority of 
the countries be softened. In t i n , there i s growth po t e n t i a l p a r t i c u l a r l y i n 
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t i i p l a t e , as the high population growth rate should lead t o a greater 
expansion of the packaging sector, as i n canned food. 
Obviously, these prospects w i l l be h i ^ y detentiined by the future 
performance of the economies of L a t i n American and Caribbean countries. Also 
iirportant i s the future conpetitiveness of these two metals, between 
themselves and i n r e l a t i o n t o other materials l i k e glass, paper, p l a s t i c s and 
other metals. Reduction of e x i s t i n g b a r r i e r s t o intraregionea trade, t o be 
mentioned l a t e r , should also favor the espansion of regioned production. 
I h o u ^ i t i s out of scope of the two studies t o analyze the inpact of 
increased regional production on forward and backward linkages, i t can be 
saf e l y concluded that the expansion i n a c t i v i t i e s related t o aluminiimi and t i n 
should enccnpass sectoral p o l i c i e s which on the one hand u t i l i z e a series of 
f i n a l demands vAiich w i l l have an intensive and r a t i o n a l use of these metals 
and on the other enhance establishment of seme ipstream a c t i v i t i e s . In 
aluminiimi, not only the energy sector but also the petrochemical sector (e.g., 
petroleum coke, caustic soda) should be favorably affected by regional 
expansion. At the same time, the increasing capacity of the larger regional 
economies t o produce c a p i t a l goods required by the industry m i ^ t be prxaraoted: 
i t i s inportant t o note that i n the case of B r a z i l , 95% of mining equipment 
and 90% of machinery and equipment f o r refineries and smelters required by the 
industry are produced l o c a l l y . 
Arguments f o r promoting backward and forward linkages of the t i n industry 
are more conplex. I h i s i s related t o the relatively low t i n content of the 
goods i n the nanufacture of vAiich i t i s used as an irp u t . T in constitutes a 
neither necessary nor s i g n i f i c a n t part i n the production of some of the 
tin - u s i n g intermediate products, so that the domestic a v a i l a b i l i t y of t i n 
per se does not confer an inportant advantage to the tin-producing developing 
countries i n the production of the intermediate goods. In addition, the high 
value of t i n per weight f a c i l i t i e s international trade of t h i s metal and 
natural resource endowment i s not a c r u c i a l factor i n the determination of 
fa b r i c a t i n g plant s i t e s . These factors taken together suggest that the 
processing of t i n further downstream requires conpleraentary metals sucii as the 
s t e e l base f o r making t i n p l a t e and various metals l i k e lead, antimony, s i l v e r , 
etc. f o r t i n a l l o y s . Unless the supply of the required metal i s available on 
57 
econcjmic terms, the establishment and i t s sustained growth of prxxsssinçj 
f a c i l i t i e s beyond the stage of smelting i n L a t i n American t i n producincf 
countries would be d i f f i c u l t . 
In most of the countries i n the region, demand f o r t i n i s a function of 
demand by two major sectors namely t i r p l a t e and solder a l l o y s . Ihe B r a z i l i a n 
case, v*iere almost 77% of t o t a l t i n production i n 1987 was accouirted f o r by 
these two sectors and t i r p l a t e had the largest share of over 40%, i s a 
representative case f o r L a t i n America (for i n d i v i d u a l l a t i n American 
countries, see Chapter I of the t i n study). 
As regards solder a l l o y s , some svpply of the required conplementary 
metals i s a v a i l a b l e from domestic sources: f o r example, lead i n B o l i v i a arx3. 
B r a z i l and s i l v e r i n B o l i v i a , Peru and Mexico. In these cases the s e t t i n g vpi 
of processing capacity seems comparatively easy. With respect t o t i r p l a t e , 
imported i r p u t s play an important r o l e : f o r instance, s t e e l sheets are 
ijtported i n Peru f o r the mianufacture of t i r p l a t e , and Argentina, Chile, 
Colombia and Venezuela import t i n metal f o r the manufacture of the same. 
However, the processing of downstream products with imported materials tends 
t o r a i s e production costs, rendering the operation vancompetitive conpared to 
the more integrated producers l i k e B r a z i l . Actvjally t h i s i s the case of miost 
L a t i n American t i r p l a t e indvastries, with the exception of B r a z i l , which 
encounter serious f i n a n c i a l d i f f i c v i l t i e s . I h i s sitvaation of generally h i ^ , 
production costs i s further exacerbated by p r i c e d i s t o r t i o n s created by priœ 
controls and subsidization p o l i c i e s . Consideration on cost effectiveness of 
the regional t i n p l a t e producers i s inportant v*ien viewed against the worldwide 
overcapacity i n t i n p l a t e production capacity */ and i t s expected capacity 
increase i n develcping countries such as B r a z i l , Argentina, Peru and Malaysia. 
*/ World i n s t a l l e d t i n p l a t e production capacity i s estimated f o r 1987 at 
20.1 mdllion tons, vdiich i s w e l l i n excess of world demand of 11.5 mdllion 
tons. Ihe EMECs had a 84.5% share while developing countries' capacity was, 
although expanding, s t i l l r e l a t i v e l y small. A l t h o u ^ t i r p l a t e capacity i n 
l a t i n America and Asia i s more or less the same, the output i n the former hasi 
been larger, due t o increased production i n most t i r p l a t e producing countries, 
p a r t i c u l a r l y Argentina, B r a z i l , Chile, Colombia and Peru. 
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3. Intraregional trade 
S a l i e n t features vàiich are generally applicable t o the aluroinim and t i n 
industries of the region include the already inentic»ied hic^i ejport r a t i o t o 
extraregional centers, the low l e v e l of interaction a t the regional l e v e l ^ 
(investment, technology and research, trade and i^jecialization) and generally 
unsuccessful attempts a t b i l a t e r a l and m u l t i l a t e r a l co-operation t h r o u ^ j 
f a i l u r e t o adequately e x p l o i t catplementarities. Ihese are also acoorapanied by 
such common features as the low development of downstream a c t i v i t i e s and low 
l e v e l of per capita oonsunption of these two metals. 
A stud/ by D. Morrison */ sustains that there are high potentieds f o r 
regional co-operation i n the aluminium industry. His arguments derive f i r s t 
from the existence of under u t i l i z e d bauxite and aluminum production capacity 
i n the Caribbean coinciding with the expansion of smelter capacity i n 
Venezuela and B r a z i l and the a v a i l a b i l i t y of i d l e f a b r i c a t i n g facilitiœ 
pr i m a r i l y i n Mexico, and second from the conparative advantages enjoyed by the 
Caribbean countries i n bauxite and alumina production and by Venezuela and 
B r a z i l i n alimdnium. Ihe d i l u t i o n of ownership and control by the major 
producers at the primary stages of the industry and the consequential increase 
i n downstream a c t i v i t i e s on the one hand, and the increasing r o l e of the State 
sector of the various regional producers i n the industry should also woric i n 
favor of regional co-qperation. Also, the comparative advantages of the region 
i n the production of raw material inputs f o r the alimnina and aluminium sectors 
(e.g., caustic soda, petroleum coke), enhanced by the declining l e v e l of 
investanent by extraregional producers of these products, are another 
favourable element. Furthermore, the increasing sophisticaticHi of trade 
regimies such as countertrade and other payment mechanisms i n intemationed » 
trade as w e l l as the increased use of m u l t i l a t e r a l and b i l a t e r a l reciprocal 
c r e d i t agreements should also favor regional co-qperation. ¿ 
To get some i n s i g h t into the potential of such co-qperaticai i n aluminium, 
i t i s useful to r e f e r to seme tables contained i n the alumdnium study. As can 
*/ Morrison, Dennis, Study on the I d e n t i f i c a t i o n of P o s s i b i l i t i e s of 
Production Complementarities among the Producers of Aluminium and Nickel i n 
the Caribbean Region. UNIDO, ID/WC3.481/4 (SEC), January 1989. 
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be seen i n tables A 16-19, i n 1987, most of the bauxite Imported by this 
countries i n the region (76%) came from the region i t s e l f , while t h i s was the 
case f o r only 15% of alumina imports. In aluminium the corresponding rate wasi 
61% viiereas f o r semi manufactured products i t was only 31%. Given the actual 
production l e v e l s , t h e o r e t i c a l l y stpeaking, i t was possible t o cover a l l thei 
needs of these products from regional sources, not mentioning technical or 
commercial non-conrplementarities of such trade reorientation e f f o r t s . 
Crude estimates of regional consumption of semi fabricated aluminum 
products also indicate that L a t i n America was i n a d e f i c i t p o s i t i o n of over 
200 000 tons i n 1985. Hence the region imported products accounted f o r 25% of 
consumption v * i i l e capacity u t i l i z a t i o n stood at 65%. While the i n s t a l l e d 
capacity does not cover the f u l l range of products needed i n the region, i t 
can be reasonably assumed that a higher proportion of the region's demand than 
at preent could be covered by regional production. 
I h i s type of speculation, of course, does not take i n t o account, f o r 
example, the f a c t that over 33% of capacity i s owned by the transnational 
majors and i s therefore subject t o t h e i r worldwide production marketing 
c^namdcs. Neither taken i n t o consideration i s the vmconpetitiveness of some of 
the f a c i l i t i e s . However, the problem of capacity u t i l i z a t i o n appears t o be 
c r u c i a l t o the future development of the industry i n the region, as the 
apparent u n d e r - u t i l i z a t i o n of semi-fabricating capacity a f f e c t s negatively 
\pstream on the production of smelted and refined stage and downstream on the 
durable goods and f i n a l use industries, thios lowering the o v e r a l l e f f i c i e n c y 
of the industry. 
A h i ^ " t h e o r e t i c a l " p otential i n trade r e d i r e c t i o n towards the proper' 
region can be also demonstrated f o r t i n . In 1987, the region as a whole 
imported 5 100 tons of t i n concentrates v * i i l e only 500 tons were s a t i s f i e d by 
regional output. For t i n metal, out of 3 100 tons of metal imported from a l l 
o r i g i n s , only 1 600 tons came from the region. Ihe case was more d r a s t i c i n 
t i r p l a t e : out of 194 000 tons imported, s l i g h t l y over 21 000 tons origiratedl 
from the region. Considering the very high i d l e capacity rates both i n t i n 
metal and t i n p l a t e worldwide and i n the region, the e x i s t i n g capacity i s mores 
than enough t o s a t i s f y the regional needs without further investment f o r 
capacity expansion. 
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In 1987, the i n s t a l l e d t i r p l a t e prcxiuction capacity of the region was 
estimated 1 563 000 tons against the apparent consuinpticai of the product 
1 124 700 tons. Ihe capacity u t i l i z a t i c a i rate f o r the region was estimated t o 
be around 67%, vdiereas i t was 55% i n the OffiCs whose t o t a l i n s t a l l e d capacity 
and apparent consumption were 16 942 000 and 7 627 000 tons respectively. 
Against t h i s huge i d l e capacity worldwide, i t i s necessary f o r the producers 
of the region t o apply appropriate measures t o improve e f f i c i e n c y and t o 
reduce production costs. In t h i s sense, r e v i s i o n or elimiination of domestic 
p r i c e controls and subsidies i n t i r p l a t e , a practice common i n the r e g i o i , 
should have a favourable impact on ef f i c i e n c y . 
The reasons f o r modest intraregional trade i n the products related i n 
alumdnium and t i n include the limdted s i z e of most regionad markets technical 
d i f f i c u l t i e s a r i s i n g from d i f f e r e n t complexities of ores,*/ the existence of 
long standing c o n t r a c t u a l and commercied r e l a t i o n s , t r a n ^ r t a t i o n 
d i f f i c u l t i e s , * * / time consumdng foreign exchange and customs procedures, 
t a r i f f and no n - t a r i f f b a r r i e r s and the d i f f i c u l t f i n a n c i a l s i t u a t i o n faced ky 
most countries i n the region v i a cut-backs i n imports of almost a l l goods. An 
additi o n a l factor f o r t i n i s p r i c i n g and subsidy p o l i c i e s alreacty mentioned, 
prevalent i n the majority of t i n products producing countries, aimed at 
containing i n f l a t i o n and subsidizing products of common d a i l y basket such as 
t i r p l a t e i n the food packaging sector. Corrective measures on these aspects 
w i l l c e r t a i n l y f a c i l i t a t e intraregional trade i n alxmiiniinn and t i n . 
Regional co-operation between the producing companies of the region could 
assume d i f f e r e n t forms. J o i n t e f f o r t s md^t be c a l l e d f o r t o enhance R & D , 
market analysis, product develqpment and promotion of consumption on these two 
metals i n order t o i d e n t i f y needs s p e c i f i c t o the region, possibly through 
creation of regional associations of producers and fabricators. Ihere also 
e x i s t a number of possible joint-venture pro^jects. As e a r l i e r indicated, i n 
*/ T i n smelters i n B r a z i l t r e a t only a l l u v i a l h i ^ grade t i n and are not 
equipped t o t r e a t B o l i v i a n or Peruvian low grade concentrates. 
**/ The lack of adequate, r e l i a b l e and cheap transportation means i n 
L a t i n America hinders the develqpment of greater economic and trade 
i n t e r a c t i o n i n the region. The build i n g of a t r a i n l i n k f o r example between 
B o l i v i a and Peru would reduce considerably the costs of transportation between 
the two neit^iboring countries and f a c i l i t a t e greater commercial exchange. 
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aliMiniiim, the existence of u n u t i l i z e d capacity at the semi-fabricating stage 
i n Argentina, Mexico and Venezuela and the planned espansion of primary metal 
production i n Venezuela m i ^ t c a l l f o r a f e a s i b i l i t y analysis. The 
construction of a j o i n t caustic soda and petroleum coke plant could be also 
studied. The establishment of joint-venture smelters of the Caribbean may 
deserve further analysis. In t i n as w e l l , a better u t i l i z a t i o n of e x i s t i n g 
i n s t a l l e d capacities at the regional l e v e l should have a favourable impact, as 
i t has been shown i n the agreement between a Peruvian amd a Mexican firms t o 
treat concentrates of the former i n the smelter i n the l a t t e r . Ihere are also 
opportunities t o set up processing plants i n the euiea of t i n chemicals. B r a z i l 
and Mtexico are f u l l y equipped t o e s t a b l i s h and eipeind t h i s sector and t h i s 
could be achieved through joint-ventures with firms of other countries. 
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